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ULNAR HEAD PROSTHESIS SYSTEM

BACKGROUND OF THE INVENTION

[0001] The present invention relates generally to a prosthe-
sis for the distal radio-ulnar joint and more particularly to a
prosthesis for the restoration of pain free rotation of the fore-
arm and stability of the ulna and wrist.

[0002] The ulnar head is an integral portion of the distal
radio-ulnar joint (DRUIJ). The DRUI is essential for stable
forearm rotation and the ulnar head serves as the fixed ful-
crum at which the radius sigmoid notch articulates. The
radius of curvature of the sigmoid notch is approximately
twice that of the ulnar head and the motion between the two
surfaces can be accurately described as rolling and sliding.
[0003] Disorders of the distal radio-ulnar joint are common
and usually associated with pain, weakness, instability and
loss of forearm rotation. Any loss of congruity between the
sigmoid fossa of the radius and the ulnar head will result in
painful loss of forearm rotation. Causes include congenital
abnormalities such as Madelung’s deformity, radial fractures,
inflammatory arthritis and tears of the triangular fibro-carti-
lage complex. Furthermore, trauma may result in acute dis-
location of the distal radio-ulnar joint itself, often in associa-
tion with radial head fracture and tear of the interosseous
membrane. Finally, many patients suffer from painful insta-
bility following previous surgical procedures on the distal
radio-ulnar joint.

[0004] It is important to restore the ulnar head if an indi-
vidual is to achieve stable and pain free forearm rotation in
cases of DJD, inflammatory arthritis, or post traumatic arthri-
tis of the ulnar head. The current salvage procedures without
a prosthetic implant include, Darrach resection, hemi-resec-
tion, and suave-kapandji; however, all the surgical techniques
render the distal ulna unstable leading to recurrence of pain,
instability, and weakness.

[0005] Although any of the above procedures may produce
reasonable results if correctly carried out and in appropriate
patients, there are, however, many patients who are discon-
tented with the results of surgery and who are seeking a
suitable revision procedure to restore stability and pain free
rotation at the distal radio-ulnar joint.

SUMMARY OF THE INVENTION

[0006] In at least one embodiment, the present invention
provides an ulnar prosthesis assembly comprising a head
formed with a curved surface extending between opposed
ends and a stem. One of the ends of the head has an attachment
bore defined therein. The attachment bore generally has a first
diameter and includes an attachment groove thereabout with
a second diameter greater than the first diameter to define at
least one attachment shoulder. The stem has a stem body
extending between a proximal end configured for implanta-
tion in a target bone and a distal end configured to be received
in the attachment bore. The distal end has a locking flange
extending radially therefrom. The locking flange defines a
locking shoulder having a diameter greater than the first
diameter such that upon receipt in the attachment bore, the
locking shoulder engages the attachment shoulder.

[0007] In at least one embodiment, the present invention
provides an ulnar prosthesis assembly comprising a head
formed with a curved surface extending between opposed
ends and a stem. One of the ends of the head has an attachment
bore defined therein. The attachment bore generally defines a
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bore end surface. The stem has a stem body extending
between a proximal end configured for implantation in a
target bone and a distal end configured to be received in the
attachment bore. The distal end has a distal end surface with
at least one projection extending therefrom and configured
such that when the distal end is received in the attachment
bore, the at least one projection penetrates the bore end sur-
face and prevents relative rotation between the head and the
stem.

[0008] In at least one embodiment, the present invention
provides an ulnar prosthesis assembly comprising a head
formed with a curved surface extending between opposed
ends and a stem. One of the ends of the head has an ulnar
styloid prominence or process with one or more holes for
reattachment of stabilizing soft tissues, the other end having
an attachment bore defined therein. The stem has a stem body
extending between a proximal end configured for implanta-
tion in a target bone and a distal end configured to be received
in the attachment bore.

[0009] In at least one embodiment, the present invention
provides an ulnar prosthesis assembly comprising a head and
a stem. The head includes a radially curved surface extending
between opposed ends with the curved surface extending
circumferentially less than 360° between opposed side edges
with an ulnarly flat surface defined between the side edges.
The stem has a radial collar extending therefrom between
distal and proximal ends thereof, the radial collar configured
to complement the curved and flat configuration of the head.
The proximal end of the stem is configured for implantation in
a target bone and has a first central axis and the distal end of
the stem is configured to be received in the attachment bore
and has a second central axis that is offset relative to the first
central axis.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG.11is anexploded, isometric view ofa prosthesis
assembly in accordance with an embodiment of the present
invention.

[0011] FIG. 2 is a front elevation view of the stem of the
prosthesis assembly of FIG. 1.

[0012] FIG. 3 is a side elevation view of the stem of the
prosthesis assembly of FIG. 1.

[0013] FIG. 4is atop plan view of the stem of the prosthesis
assembly of FIG. 1.

[0014] FIG. 5 is a front elevation view of the head of the
prosthesis assembly of FIG. 1.

[0015] FIG. 6is atop plan view of the head of the prosthesis
assembly of FIG. 1.

[0016] FIG. 7 is a cross-sectional view along the line 7-7 in
FIG. 5.
[0017] FIG. 8 is a cross-sectional view similar to FIG. 7

showing the head positioned on the stem.

[0018] FIG. 9 is a side elevation view, in partial section,
illustrating connection of a head to an implanted stem.
[0019] FIGS.10A and 10B are a top plan view and a cross-
sectional view, respectively, of a head in accordance with an
alternative embodiment of the present invention.

[0020] FIGS.11A and 11B are a top plan view and a cross-
sectional view, respectively, of a head in accordance with
another alternative embodiment of the present invention.
[0021] FIGS.12A and 12B are a top plan view and a cross-
sectional view, respectively, of a head in accordance with
another alternative embodiment of the present invention.
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[0022] FIG. 13 is anisometric view of a stem in accordance
with an alternative embodiment of the present invention.
[0023] FIG. 14 is an isometric view of a stem in accordance
with an alternative embodiment of the present invention.
[0024] FIG. 15 is a front elevation view of a stem in accor-
dance with another alternative embodiment of the present
invention.

[0025] FIG. 16 is a side elevation view of the stem of FIG.
15.
[0026] FIG. 17 is a cross-sectional view of an exemplary

head for use with the stem of FIGS. 15 and 16.

[0027] FIG. 18 is anisometric view of a stem in accordance
with an alternative embodiment of the present invention.
[0028] FIG. 19 is a top plan view of an exemplary head for
use with the stem of FIG. 18.

[0029] FIG. 20 is a cross-sectional view along the lines
20-20 in FIG. 19.

[0030] FIG. 21 is a side elevation view illustrating use of a
tool to remove a head from an implanted stem.

[0031] FIG. 22 is a side elevation view illustrating use of a
tool to remove an implanted stem.

DETAILED DESCRIPTION OF THE INVENTION

[0032] Although the invention is illustrated and described
herein with reference to specific embodiments, the invention
is not intended to be limited to the details shown. Rather,
various modifications may be made in the details within the
scope and range of equivalents of the claims and without
departing from the invention.

[0033] Referring to FIGS. 1-8, a prothesis assembly 10 in
accordance with an embodiment of the present invention will
be described. The prosthesis assembly 10 is a modular assem-
bly generally comprising a stem 20 and a head 50. The stem
20 is configured to be implanted in the intermedullary canal of
an ulnar bone. In the present embodiment, the prothesis
assembly 10 is configured to provide for a total ulnar head
replacement, however, the present invention may also be used
for partial or hemi ulnar head replacement as described below.
[0034] Referring to FIGS. 2-4, the stem 20 has an elongate
body 22 extending between a proximal end 23 and a distal end
25. The stem body 22 is manufactured from cobalt chrome,
titanium or any other high strength, medical grade material
including high temperature and high performance thermo-
plastic and thermoset polymers. An exemplary material is
ASTM F136 Ti6 AlV4. The proximal end 23 of the stem 20 is
configured for insertion in the intramedullary canal of an
ulnar bone. Inthe present embodiment, the proximal end 23 is
tapered such that the stem body 22 narrows toward the proxi-
mal end 23 to facilitate insertion within the intermedullary
canal. While the stem 20 may be cemented or otherwise
retained in the canal, it is preferably retained therein via a
friction fit or press fit. The proximal end 23 of the stem 20 is
preferrably formed with a roughened surface 24 to increase
the friction fit and increase the bony ingrowth. An illustrative
roughened surface 24 may be provided via a Ti plasma spray
coating, however, other methods of providing a roughened
surface 24 may also be utilized. Longitudinally extending
flutes 26 may be provided along the proximal end 23 of the
stem body 22 to prevent rotation of the stem 20 within the
intermedullary canal.

[0035] A radially extending collar 28 is provided about the
stem body 22 proximate to the distal end 25 of the stem 20.
The collar 28 has a proximal surface 27 and a distal surface
29. The proximal surface 27 and the distal surface 29 are
configured to contact the locking edge of the stem extraction
and insertion tool and the proximal collar 40 defines a stop
surface to prevent over insertion of the stem 20. The proximal
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surface 27 also provides a gripping surface that assists in head
attachment as described hereinafter.

[0036] The distal surface 29 of the collar 28 defines a stop
surface for the head 50. A tapered head locking flange 30 is
provided about the distal end 25 of the stem body 22 distally
of the collar 28. The locking flange 30 defines a proximally
facing shoulder 31 spaced a distance from the distal surface
29 of the collar 28. A locking groove 32 is thereby defined
between the distal surface 29 of the collar 28 and the shoulder
31 of the locking flange 30. The locking groove 32 is config-
ured to receive and retain a proximal engagement portion 58
of the head 50, as described hereinafter.

[0037] One or more locking projections 34A and 34B
extend longitundinally from an end surface 21 of the proximal
end 25 of the stem 20. In the present embodiment, each
locking projection 34 A, 34B tapers from the end surface 21 to
a pointed edge 33. Each projection 34A, 34B has a width W
such that the tapering surfaces thereof define contact surfaces
37 which are configured to engage the head 50 and prevent
rotation thereof, as described below. In the present embodi-
ment, two projections 34A and 34B are provided spaced apart
by an opening 35 and extending at 180° relative to one
another. More or fewer projections may be utilized. For
example, three projections spaced apart by 120° or four pro-
jections spaced apart by 90° may be utilized. Alternatively, a
single projection 34' may be utilized as illustrated with the
stem 20" in FIG. 13. The projection 34' extends across the
diameter of the end surface 21', having a width equal thereto.
With respect to the stem 20" illustrated in FIG. 14, the distal
end 25" includes a plurality of projections 34" extending
about the circumference of the end surface 21" and config-
ured for engagement with the head 50, as described herein-
after. Other configurations of engagement projections may
also be utilized provided they are configured to engage the
head 50 and provent rotation thereof relative to the stem 20.

[0038] Referring to FIGS. 5-7, an exemplary embodiment
of'a head 50 in accordance with the present invention will be
described. The head 50 has a body 52 terminating in an end
surface 51. A spherical portion 54 depends from the end
surface 51 and is configured for articulation within the sig-
moid notch of the distal radius. The proximal end of the
spherical portion 54 extends inward to a neck portion 56
which in turn extends to a proximal engagement portion 58.
The head 50 may be manufactured from various medical
grade thermoplastic or thermoset polymeric materials or
polymeric composites which provide a smooth articulation
surface with desired strength and slight deformable elasticity,
as described below. A desirable material for the head 50 is
ultra high molecular weight polyethylene (UHMWPE) avail-
able from Royal DSM N.V. in Greenville, N.C.

[0039] As illustrated in FIG. 7, an attachment bore 60
extends through an end surface 59 of the engagement portion
58 and into the body 52 of the head 50. The attachment bore
60 has a generally consistent diameter and is configure to
receive the distal end 25 of the stem 20. The diameter of the
attachment bore 60 is less than the diameter of the locking
flange 30, however, the attachement bore 60 includes an inter-
nal attachment groove 62 formed thereabout and configured
to receive the locking flange 30. The attachment groove 62
defines an attachment shoulder 61 at the proximal engage-
ment portion 58 and a stop shoulder 63 further therein. The
material of the head 50 along with the reduced thickness neck
portion 56 ofthe head 50 allows the engagement portion 58 of
the head 50 to flex outward as the locking flange 30 passes
through the attachment bore 60 past the engagement portion
58. Once the distal end 25 of the stem 20 is inserted an
appropriate amount, the locking flange 30 is received in
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attachment groove 62 and the engagement portion 58 is
received in the locking groove 32 and returns to its original
configuration. The proximally facing shoulder 31 of the stem
20 engages the attachment shoulder 61, see FIG. 8, thereby
axially locking the head 50 to the stem 20.

[0040] The attachment bore 60 also includes a reduced
diameter portion 68 adjacent its internal end wall 67. The
reduced diameter portion 68 thereby defines annular end
shoulder 65. The end shoulder 65 is configuered to be
engaged by the engagement projections 34A and 34B as
illustrated in FIG. 8. The head 50 material is chosen such that
as the engagement projections 34A and 34B engage the end
shoulder 65, the projections 34A and 34B penetrate the end
shoulder 65 as the end shoulder 65 deforms about the engage-
ment projections 34A and 34B. In the present embodiment,
the engagement projections 34A and 34B, preferably have a
height H, see FIG. 2, that is greater than the depth d, see FIG.
7, of the reduced diameter portion 68, such that the engage-
ment projections 34A and 34B also engage and penetrate the
end wall 67. With the engagement projections 34A and 34B
engaged with the end shoulder 65 and the end wall 67, the
head 50 is substantially rotationally fixed relative to the stem
20.

[0041] Assembly of the head 50 onto the stem 20 and an
exemplary assembly tool 200 will be further described with
reference to FI1G. 9. The stem 20 is implanted with the proxi-
mal end 23 fixed in the intramedullary canal of a the distal
ulnar bone 8 using known techniques. With the stem 20 so
implanted, the collar 28 is accessible external to the distal
ulnarbone 8. The assembly tool 200 includes a body 202 with
a support portion 204 connected to a foot portion 210 by a
bridging portion 208 extending therebetween. The foot por-
tion 210 includes an engagement notch 211 which defines a
collar engaging surface 212. The tool body 202 is positioned
relative to the stem 20 such that the collar engaging surface
212 engages the proximal surface 27 of the collar 28.

[0042] With the tool body 202 so positioned, the distal end
25 of the stem 20 extends into an open area 214 of the tool
assembly 200. The head 50 is positioned within the open area
214 and placed on the stem distal end 25 such that the distal
end 25 is received in the attachment bore 60 until the locking
flange 30 begins to contact the engagement portion 58 of the
head 50. A threaded shaft 220 extends through a threaded
opening 206 in the support portion 204 and terminates in a
transition assembly 224 attached to a pressure block 222. The
transition assembly 224 is configured such that it will apply
axial motion of the shaft 220 to the pressure block 222 with-
out causing rotation of the pressure block 222. A handle 226
or the like is provided at the opposite end of the shaft 220 and
is configured to facilitate rotation of the shaft 220.

[0043] To assemble the head 50 to the stem 20, the pressure
block 222 is engaged upon the end surface 51 of the head 50.
As the handle 226 is rotated, the threaded 220 is caused
axially, which in turn causes the pressure block 222 to move
axially toward the foot portion 210. Again, the transition
assembly 224 provides axial motion to the pressure block 222
without causing rotation to the pressure block 222. As the
pressure block 222 is moved axially toward the foot portion
210, it applies an axial force to the head 50 such that the head
50 is forced onto the stem 20, with the engagement portion 58
flexing over the locking flange 30 as described above. The
handle 226 is rotated until the head 50 is fully positioned on
the stem distal end 25 with the locking flange 30 received in
the attachment groove 62, the engagement portion 58
received in the locking groove, and the projections 34A, 34B
engaged with the end shoulder 65 and the end wall 67. The
operator will feel a tacticle sensation as the engagement por-
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tion 58 snaps into the locking groove 32, thereby providing
confirmation that the head 50 is fully assembled to the stem
20. Additionally, a known axial force will typically be deter-
mined for each head 50 and stem 20 arrangement such that the
operator knows ahead of time the necessary axial force to
achieve proper attachment.

[0044] This is contrary to modular head and stem designs
utilizing a tapered stem distal end to provide a friction fit. The
amount of securing axial force necessary to for proper attach-
ment is left completely to the discretion of the operator with-
out any indication when such has been achieved. Addition-
ally, in such systems, the axial force is typically supplied
using a mallet or the like with one or more successive blows
to the head. This further causes a random application of axial
force.

[0045] Intrials using a stem 20 manufactured from ASTM
F136 Ti6AlV4 and a head manufactured from UHMWPE, it
was found that an average assembly force of 50 Ibs. was
necessary to fully assemble the head 50 to the stem 20.
Engagement of the proximally facing shoulder 31 of the stem
20 with the attachment shoulder 61 within the head 50
securely maintained the components attached and required an
average axial disassembly force of 112 Ibs. to disassemble the
head 50 from the stem 20. Simarly, engagement of the pro-
jections 34A, 34B with the end shoulder 65 and end wall 67
provided a secure rotational connection between the compo-
nents with an average torsional torque of 4.75 inch-1bs. nec-
essary torsionally separate disassemble the head 50 and stem
20. These disassembly force values represent high values
which are unlikely to occur in a patient, thereby providing a
desired stability of the prosthesis ulnar head 50.

[0046] Referring again to FIGS. 5-7, another feature of the
exemplary head 50 will be described. One side of the head 50
includes a suture notch 70 extending axially therealong. One
or more suture holes 72, 74 extend from an outside surface of
the head 50, through the head body 52 and terminate within
the notch 70. Similarly, one or more suture holes 73, 75, may
extend from the head end surface 51, through the head body
52, and terminate along the outside surface of the head 50.
The suture holes 72-75 provide attachment points for attach-
ing the wrist soft tissue to the prosthetic head 50. While head
50 is shown with four suture holes 72-75, more or fewer holes
may be provided. Additionally, the arrangement and location
of the suture holes 72-75 is not limited to the configuration
shown.

[0047] Furthermore, while the notch 70 of the present
embodiment has a semicircular shape, the invention is not
limited to such. For example, in the head 50' shown in FIGS.
10A and 10B, the suture notch 70' extending along head body
52' has a rectangular configuration. Additionally, two adja-
cent suture holes 74 and 74' are showing extending through
the same surface of the suture notch 70'. In all other respects,
the head 50' is the same as described in the previous embodi-
ment.

[0048] Referring to FIGS. 11A and 11B, the head 50"
includes a skewed rectangular suture notch 70" extending
along head body 52". That is, the sides of the notch 70" do not
extend parallel to a plane extending through the center of the
head 50". In all other respects, the head 50" is the same as
described in the previous embodiments.

[0049] Referring to FIGS. 12A and 12B, the head 50" does
not include an axial notch, but instead includes a suture notch
70" along the end surface 51" of the head body 52'". An
arcuate suture extension 76 extends axially from the end
surface 51" adjacent to the notch 70™. The suture extension
76 and notch 70"" represent the anatomic process ulna styloid
where by stabilizing native soft tissue may be attached with
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sutures. The suture extension 76 is illustrated with three
suture holes 77 extending therethrough. Again, more or fewer
holes may be provided. Additionally, while a notch 70" is
provided to allow the height of the suture extension 76 to be
minimized, such may not be required. In all other respects, the
head 50' is the same as described in the previous embodi-
ments.

[0050] Referring to FIG. 13, a stem 20' that is another
exemplary embodiment of the present invention is shown.
Stem 20" is similar to stem 20 and includes a body 22' extend-
ing between a proximal end 23' and a distal end 25". In the
present embodiment, the proximal end 23' of the stem body
22' has a rectangular configuration which helps to minimize
rotation of the stem 20'. In the present embodiment, the radial
collar 28 is replaced with a tapered collar 28' which tapers
from the proximal end thereof outwardly toward the distal
surface 29. The tapered collar 28' provides four proximal
surfaces 27' which do to the taper are configured to be
engaged by an assembly tool similar to assembly tool 200
described above. Stem 20" also includes a locking flange 30'
which defines a locking shoulder 31 with a locking groove 32
defined between the locking shoulder 31 and the distal surface
29 of tapered collar 28'. As explained above, the distal end 25'
of stem 20' includes a single engagement projection 34'
extending from the end surface 21'. The engagement projec-
tion 34' has a width equal to the diameter of the end surface
21'. In all other respects, the stem 20’ is the same as described
in the previous embodiments.

[0051] Referring to FIG. 14, a stem 20" that is another
exemplary embodiment of the present invention is shown.
Stem 20" is similar to stem 20 with the only distinction being
the configuration of the engagement projections 34" at the
distal end 25" of the stem body 22. The distal end 25" includes
a plurality of projections 34" extending about the circumfer-
ence of the end surface 21" to substantially define a serrated
end surface 21". In the present embodiment, the engagement
projections 34" do not extend beyond the end surface 21" and
therefore will only engage the end shoulder 65 within the
head 50. In all other respects, the stem 20" is the same as
described in the previous embodiments.

[0052] Referring to FIGS. 15-17, a stem 20™ that is another
exemplary embodiment of the present invention will be
described along with another exemplary head 50"" which
complements the configuration of the stem 20™. Stem 20" is
similar to stem 20 and includes a body 22" extending
between a proximal end 23 and a distal end 25". Stem 20"
again includes a radial collar 28 with a proximal surface 27
and a 20 distal surface 29 and a secondary or proximal collar
40 is provided adjacent to proximal surface 27. The secondary
collar 40 has a diameter less than the diameter of collar 28
such that the proximal surface 27 overhangs the secondary
collar 40. The secondary collar 40 contacts the end of the
distal ulnar bone and acts as a spacer such that it is easier to
engage an assembly tool or the like with the proximal surface
27.25 This is shown in FIG. 9.

[0053] The distal end 25" of the stem 20" is substantially
the same as in the first embodiment, except that the distal end
25" includes an axially extended portion 38 between the
locking flange 30 and the end surface 21. This extended
portion 38 can be configured with various lengths such that
the stem 20" may be utilized in revision cases where there is
excessive bone loss, with the extended portion 38 making up
the length for the removed bone.

[0054] To complement the stem 20", the head 50"" is
formed with an extended bore portion 69 which corresponds
to the extended portion 38 of the stem 20". The head 50"
again includes a body 52"" with a spherical portion 54, a neck
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portion 56 and an engagement portion 58. Since the collar 28
and the locking flange 30 remain unchanged in the stem 20™,
the attachment groove 62 and the engagement portion 58
remain unchanged in head 50"" and the snap-fit connection is
achieved in the same manner as described above. To compen-
sate for the extended bore portion 69, an extended body
portion 57 extends between the neck portion 56 and the
engagement portion 58. The length of the extended body
portion 57 may be varied to compensate for missing bone of
the distal ulna during revision procedures to salvage and
restore stability to the distal radioulnar joint after failed Dar-
rach resection or hemiresection arthroplasties. In all other
respects, the stem 20™ and the head 50" are the same as
described in the first embodiment.

[0055] Referring to FIGS. 18-20, a stem 120 that is another
exemplary embodiment of the present invention will be
described along with another exemplary head 150 which
complements the configuration of the stem 120. Stem 120 is
similar to stem 20 and includes a body 122 extending between
a proximal end 123 and a distal end 125. Stem 120 again
includes a radial collar 128 with a proximal surface 127 and a
distal surface 129, however, radial collar 128 has a flattened
side 126. That is, side 126 is substantially straight, while the
remainder of the collar 128 extends arcuately. The flattened
side 126 of stem collar 128 complements the flattened side
168 of the head 150. The flattened sides 126 and 168 are
configured to be positioned against a remaining bone surface
when only a portion of the distal ulnar bone is removed for a
partial replacement. A remaining portion of the distal ulnar
bone 8' is shown in phantom relative to the head 150 in FIG.
20.

[0056] With reference to FIGS. 19 and 20, the head 150
includes a body 150 with a generally flat end surface 151. A
spherical portion 154 depends from the end surface 151 and is
configured, with the remaining distal ulnar bone 8', for articu-
lation within the sigmoid notch of the distal radius. The proxi-
mal end of the spherical portion 154 extends inward to a neck
portion 156 which in turn extends to a proximal engagement
portion 158. As indicated in FIG. 19, in the present embodi-
ment, the spherical portion 154, neck portion 156 and engage-
ment portion 158 extend circumferentially approximately
220° before terminating in the flattened side 168.

[0057] The invention is not limited to such and other con-
figurations may be utilized.

[0058] As in the first embodiment, the head 150 includes an
attachment bore 160 extending through an end surface 159 of
the engagement portion 158 and into the body 152 of the head
150. The attachment bore 160 has an axis BA which is pref-
erably centered within the head 150. Due to the flattened side
168, this may move the axis BA slightly toward the opposite
side compared to the the head 50. The attachment bore 160
again includes an internal attachment groove 162 formed
thereabout and configured to receive the locking flange 130 of
the stem 120. The attachment groove 162 defines an attach-
ment shoulder 161 at the proximal engagement portion 158
and a stop shoulder 163 further therein. The attachment bore
160 also includes a reduced diameter portion 168 adjacent its
internal end wall 167. The reduced diameter portion 168
thereby defines annular end shoulder 165. The head 150 also
includes a suture extension 176 representing the ulna styloid
process with suture holes 177, but other suture configurations
may also be utilized.

[0059] Referring again to FIG. 18, the distal end 125
extending from the distal surface 129 is similar to that of stem
20 and includes a tapered head locking flange 130 distally of
the collar 128. The locking flange 130 defines a proximally
facing shoulder 131 spaced a distance from the distal surface
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129 of the collar 128. A locking groove 132 is thereby defined
between the distal surface 129 of the collar 128 and the
shoulder 131 of the locking flange 130. The locking groove
132 is configured to receive and retain the proximal engage-
ment portion 158 of the head 150 similar to the embodiments
described above. Additionally, at least one locking projection
134 extends longitundinally from the end surface 121 of the
proximal end 125 of'the stem 120. As in the previous embodi-
ments, the locking projection 134 is configured to engage the
head 150 and prevent rotation thereof. Again, other configu-
rations may be utilized.

[0060] As illustrated in FIG. 18, the distal end 125 of stem
120 has a central axis LA that is offset from the central axis
SA of the stem body 122. This offsetting corresponds to the
offsetting of the attachment bore central axis BA, thereby
allowing the distal end 125 to be received centrally in the head
150.

[0061] In all other respects, the stem 120 and the head 150
are the same as described in the first embodiment.

[0062] Referringto FIG. 21, a disassembly tool 220 utilized
for disassembling the head 50 from the stem 20 will be
described. The disassembly tool 220 includes a shaft 242 with
a self-tapping threaded end 244 configured to tap into and
engage the head 50 upon rotation of the shaft 242. A ratchet-
ing handle 246 or the like is provided to facilitate rotation of
the shaft. Once the shaft 242 has been rotated sufficiently, the
threaded end 244 is taps into the head 50 and is threadably
engaged therewith. An axial extraction force may then be
applied along the shaft 242 to disengage the head 50 from the
stem 20. As explained above, in an illustrative embodiment,
an axial force of approximately 112 Ibs. is necessary to cause
axial separation of the head 50 from the stem 20. The axial
force may be applied manually to the handle 246 or by a
mallet or the like to strike plate 248.

[0063] Referring to FIG. 22, a extraction tool 250 for
extracting a stem 20, after the head 50 has been removed, will
be described. The extraction tool includes a shaft 252 with a
clamp 254 on a proximal end thereof. The clamp 254 includes
a pair of opposed clamp members 255 which are pivotally
connected about the shaft 252 via pivot support 256 such that
each pivots relative to the shaft 252. The proximal end of each
clamp member 255 has a foot 253 configured to engage the
proximal surface of the stem collar 28. The distal end of each
clamp member 255 has an inclined surface 257 that are con-
tacted by an inclined surface 259 of an actuator 258 on the
shaft 252. As the shaft 252 is rotated, for example, via handle
262, the actuator 258 is advanced proximally, with the
inclined surface 259 engaging the inclined surfaces 257 of the
clamp members 255. Upon such engagement of the inclined
surfaces 257 and 259, the clamp members 255 are pivoted
such that the feet 253 move radially inward and engage the
stem collar 28. With the clamp 254 engaged with the collar
28, an axial force may be applied by axially moveable ham-
mer 262 or the like against handle 260.

[0064] While preferred embodiments of the invention have
been shown and described herein, it will be understood that
such embodiments are provided by way of example only.
Numerous variations, changes and substitutions will occur to
those skilled in the art without departing from the spirit of the
invention. Accordingly, it is intended that the appended
claims cover all such variations as fall within the spirit and
scope of the invention.

What is claimed:

1. An ulnar prosthesis assembly comprising:

a head formed with a curved surface extending between
opposed ends, one of the ends having an attachment bore
defined therein, the attachment bore generally having a
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first diameter and including an attachment groove there-
about with a second diameter greater than the first diam-
eter to define at least one attachment shoulder; and

a stem having a stem body extending between a proximal
end configured for implantation in a target bone and a
distal end configured to be received in the attachment
bore, the distal end having a locking flange extending
radially therefrom, the locking flange defining a locking
shoulder having a diameter greater than the first diam-
eter such that upon receipt in the attachment bore, the
locking shoulder engages the attachment shoulder.

2. An ulnar prosthesis assembly according to claim 1
wherein the locking flange is tapered outwardly toward the
proximal end.

3. An ulnar prosthesis assembly according to claim 1
wherein the stem includes a radial collar with a locking
groove defined between the locking shoulder and a distal
surface of the radial collar.

4. An ulnar prosthesis assembly according to claim 3
wherein the radial collar includes a tapered proximal surface
opposite to the distal surface.

5. An ulnar prosthesis assembly according to claim 3
wherein the radial collar includes a secondary collar adjacent
aproximal surface of the collar, the secondary collar having a
diameter less than a diameter of the radial collar.

6. An ulnar prosthesis assembly according to claim 3
wherein the head includes an engagement portion about the
attachment bore between the head end and the attachment
groove, and wherein the engagement portion is configured to
be snap-fittingly received in the locking groove.

7. An ulnar prosthesis assembly according to claim 6
wherein a reduced diameter neck portion is defined between
the curved surface and the engagement portion.

8. An ulnar prosthesis assembly according to claim 1
wherein the head is manufactured from a medical grade ther-
moplastic or thermoset polymeric material or a polymeric
composite material.

9. An ulnar prosthesis assembly according to claim 8
wherein the material is elastically deformable.

10. An ulnar prosthesis assembly according to claim 1
wherein the distal end of the stem has an extended portion
defined between the locking flange and a distal end surface.

11. An ulnar prosthesis assembly according to claim 10
wherein the attachment bore has an extended portion between
the attachment groove and a bore end surface which comple-
ments the stem extended portion.

12. An ulnar prosthesis assembly comprising:

a head formed with a curved surface extending between
opposed ends, one of the ends having an attachment bore
defined therein, the attachment bore generally defining a
bore end surface; and

a stem having a stem body extending between a proximal
end configured for implantation in a target bone and a
distal end configured to be received in the attachment
bore, the distal end having a distal end surface with at
least one projection extending therefrom and configured
such that when the distal end is received in the attach-
ment bore, the at least one projection penetrates the bore
end surface and prevents relative rotation between the
head and the stem.

13. An ulnar prosthesis assembly according to claim 12

wherein an annular end shoulder is defined along the bore end
surface with an end wall within the annular end shoulder.
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14. An ulnar prosthesis assembly according to claim 13
wherein the at least one projection penetrates both the annular
end shoulder and the end wall.

15. An ulnar prosthesis assembly according to claim 13
wherein the at least one projection penetrates only the annular
end shoulder.

16. An ulnar prosthesis assembly according to claim 12
wherein the distal end surface has a given diameter and the at
least one projection has a width equal to the given diameter.

17. An ulnar prosthesis assembly according to claim 12
wherein the at least one projection includes two spaced apart
projections.

18. An ulnar prosthesis assembly according to claim 17
wherein each of the projections has a width and the two
projections are spaced 180° apart width their widths extend-
ing in the same plane.

19. An ulnar prosthesis assembly according to claim 12
wherein the at least one projection includes a plurality of
projections extending circumferentially about the distal end
surface.

20. An ulnar prosthesis assembly according to claim 12
wherein the head is manufactured from a medical grade ther-
moplastic or thermoset polymeric material or a polymeric
composite material.

21. An ulnar prosthesis assembly according to claim 20
wherein the material is elastically deformable.

22. An ulnar prosthesis assembly comprising:

a head with a curved surface extending between opposed
ends, one ofthe ends having an ulnar styloid prominence
or process with one or more holes for reattachment of
stabilizing soft tissues, the other end having an attach-
ment bore defined therein; and

a stem having a stem body extending between a proximal
end configured for implantation in a target bone and a
distal end configured to be received in the attachment
bore.

23. An ulnar prosthesis assembly according to claim 22
wherein the stem has a double collar extending therefrom, the
double collar including a proximal collar and an adjacent,
distal collar, the distal collar having a larger diameter than the
proximal collar.

24. An ulnar prosthesis assembly according to claim 22
wherein a notch is defined in the end adjacent to the styloid
prominence or process.

25. An ulnar prosthesis assembly comprising:

an ulnar head with a radially curved surface extending
between opposed ends, one of the ends having an attach-
ment bore defined therein, the curved surface extending
circumferentially less than 360° between opposed side
edges with an ulnarly flat surface defined between the
side edges;

a stem having a radial collar extending therefrom between
distal and proximal ends thereof, the radial collar con-
figured to complement the curved and flat configuration
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of the head, wherein the proximal end of the stem is
configured for implantation in a target bone and has a
first central axis and the distal end of the stem is config-
ured to be received in the attachment bore and has a
second central axis that is offset relative to the first
central axis.

26. An ulnar prosthesis assembly according to claim 25
wherein the distal end of the stem includes a locking flange
extending radially therefrom and defining a locking shoulder
configured to engage an attachment shoulder within the
attachment bore.

27. An ulnar prosthesis assembly according to claim 25
wherein the distal end of the stem includes at least one pro-
jection configured such that when the distal end is received in
the attachment bore, the at least one projection penetrates an
internal bore end surface and prevents relative rotation
between the head and the stem.

28. An ulnar prosthesis assembly according to claim 25
wherein the first central axis is closer to the flat surface than
the second central axis.

29. An ulnar prosthesis assembly according to claim 25
wherein the end of the head opposite the attachment bore
includes an ulnar styloid prominence or process with one or
more holes for reattachment of stabilizing soft tissues.

30. An ulnar prosthesis assembly according to claim 25
wherein the head flat surface is adapted to fit flush against a
resected ulnar surface with a preserved native ulna styloid
process.

31. An ulnar prosthesis head comprising:

a head body formed with a curved surface extending
between opposed ends, one of the ends having an attach-
ment bore defined therein, the attachment bore generally
having a first diameter and including an attachment
groove thereabout with a second diameter greater than
the first diameter to define at least one attachment shoul-
der.

32. An ulnar prosthesis head according to claim 31 wherein
the curved surface extends circumferentially less than 360°
between opposed side edges with an ulnarly flat surface
defined between the side edges.

33. An ulnar prosthesis stem comprising:

a stem body extending between a proximal end configured
for implantation in a target bone and a distal end adapted
to be received in an attachment bore of an ulnar prosthe-
sis head, the distal end having a locking flange extending
radially therefrom.

34. An ulnar prosthesis stem according to claim 33 wherein
the distal end has a distal end surface with at least one pro-
jection extending therefrom.

35. An ulnar prosthesis stem according to claim 33 wherein
the proximal end of the stem body has a first central axis and
the distal end of the stem body has a second central axis that
is offset relative to the first central axis.
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