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INTRAMEDULLARY MPLANT FOR FRACTURE 
FXATION AND METHOD OF USING THE SAME 

FIELD OF THE INVENTION 

0001. This invention relates to an intramedullary fracture 
fixation implant and particularly to a fracture fixation 
implant for fixation of distal fractures of the radius in which 
the implant is adopted to be axially inserted and secured 
within the intramedullary canal portions of the bone seg 
ments on opposing sides of the fracture. The invention 
further comprises a method of fracture fixation with the 
intramedullary fracture fixation implant of the present inven 
tion. 

BACKGROUND AND PRIOR ART 

0002 Fractures that occur in proximity to a joint can be 
difficult to treat. Although plates, screws and pins on the 
surface of the bone can provide fracture stability, often the 
close proximity of tendons to the surface of the bone can 
result in soft tissue irritation and even tendon rupture that 
can compromise the outcome. Intramedullary fixation of 
fractures, with or without cross-locking screws, is well 
known to reduce the problem of soft tissue irritation by 
placing the bulk of the implant within the bone itself. 
0003. Furthermore, intramedullary fixation can provide 
fracture stability because of either a tight fit of the rod within 
the bone or fixation from locking screws that cross through 
the bone and rod. Traditional intramedullary rods, however, 
are not well suited for fixation of a fracture in proximity to 
the end of the bone. For example, in the case of fractures of 
the distal radius, the distal end of the radius is extremely 
wide with soft cancellous bone within the intraosseous space 
and only thin weak cortical bone that surrounds the tubular 
structure; the strongest bone at the distal end of the radius is 
the thick subchondral bone that extends behind the articular 
surface and is under the tip of the radial styloid. In the case 
of fractures of the distal radius, insertion of the implant is not 
possible through the tubular proximal fragment because of 
its deep location and the narrow, cylindral nature of the 
morphology that makes it impossible to direct an intramed 
ullary implant down the center of the bone. Because of this, 
intramedullary fixation of distal radius fractures has always 
inserted the device directly through the soft radial surface of 
the radial styloid in order to direct the implant within the 
intramedullary canal. This necessarily results in creation of 
a large additional hole that is at least the diameter of the 
implant in the Small distal fragment, which can easily result 
in creation of additional fragmentation, collapse of the 
fragment and resultant loss of fixation. 
0004. In addition, since the implant is inserted through 
this large defect in the distal fragment, it is not possible for 
the end of the implant to be used to provide axial support to 
the fragment; instead, the implant is totally dependent on the 
resistance of the thin cortical bone to translational move 
ment and the purchase of transverse locking screws in the 
soft, often osteoporotic, metaphyseal bone. As a result, loss 
of radial length can easily occur, resulting in protrusion of 
the nail from the insertion site as well as deformity and loss 
of function. Finally, because the end of the bone is often 
covered with articular cartilage which is damaged if a nail is 
inserted through it, standard intramedullary implants are 
unable to provide support to the end of the bone as they must 
be placed more proximal to this area to prevent damage to 
the joint. 
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0005 Standard intramedullary rods use cross locking 
screws to prevent the Small distal fragment from losing 
length. Examples of standard intramedullary rods are shown 
in U.S. patent application Ser. No. 10/377,255 to Warburton 
and entitled Intramedullary Interlocking Fixation Device for 
the Distal Radius (U.S. Publication No. 2004/0010255) and 
U.S. patent application Ser. No. 09/975,514 to Putnam and 
entitled Intramedullary Rod for Wrist Fixation (U.S. Publi 
cation No. 2003/0073999). Because these screws are placed 
across the nail into the metaphyseal bone of the distal 
fragment, they are loaded at their tip by the compressive 
loads that occur across the wrist. This places a significant 
torque on the screw, which can lead to increased implant 
loads and can result in breakage, cutout through the bone, or 
loosening of the screw. In turn these can result in loss of 
length, deformity, and impaired function of the wrist. 
0006 Since the distal radius is made of relatively soft 
cancellous bone, there is little resistance to side-to-side 
translational displacements by a standard intramedually nail, 
particularly since the nail is placed through a hole made in 
the bone and courses to lie entirely within the metaphyseal 
cavity. This results in poor support of the fragment by the 
nail itself, requiring the majority of resistance to displace 
ment to be taken up by the distal crossing screws. 
0007. In copending U.S. patent application Ser. No. 
10/675,864 to Medoff and entitled Intramedullary Implant 
for Fracture Fixation (U.S. Publication No. 2005/0070902), 
an approach was described that provides axial Support of the 
radial styloid by the tip of an implant that is placed intramed 
ullary into the distal fragment. Since the implant lies on the 
extraosseous Surface proximally, the implant enters the 
fracture site and can be placed with a single longitudinal 
insertion into the distal fragment. However, this design 
requires a more extensive dissection for placement of the 
extramedullary portion of the implant in addition to resulting 
in an implant that is still fixed on the surface of the bone over 
one part, with the possibility of further soft tissue irritation. 
In addition, since the Surface portion of the implant must be 
thin to avoid prominence and Soft tissue irritation, this 
creates a stress riser at the junction of the extramedullary and 
intramedullary portions of the implant that can result in 
breakage. 
0008 Current intramedullary implants are inserted into a 
tubular bone from one end and driven to the opposite end. 
In some applications, the implant is inserted at the proximal 
end of the bone and driven in an ante grade direction into the 
distal end of the long bone. In other applications, the implant 
is inserted at the distal end of a long bone and driven in a 
retrograde direction into the proximal end. Because the 
direction of insertion is always uni-directional, current 
intramedullary designs do not permit fixation both above 
and below the site of insertion of the implant. In addition, 
since existing intramedullary implants are designed for 
insertion in a single direction only (either ante grade or 
retrograde), these implants are always connected to a driver 
at one end. 

SUMMARY OF THE INVENTION 

0009. An object of the current invention is to provide an 
intramedullary implant that can be inserted without the 
creation of a new, large defect in either fragment, but 
particularly the Small distal fragment, thereby avoiding the 
risk of additional fracture comminution caused from the 
insertion procedure itself. 
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0010. A further object of the invention is to provide an 
intramedullary implant that can be inserted without the 
necessity of driving the implant along a single axis into the 
bone from one end, thereby avoiding the problem of posi 
tioning the insertion hole in the bone directly over the end 
of the implant and resulting in the inability of the implant to 
Support the distal fragment axially and poor resistance to 
shortening. 
0.011) A further object of the invention is to provide an 
intramedullary implant that resists loss of length by provid 
ing axial Support along its tip to the strong Subcortical bone 
at the end of a fragment. 
0012. A further object of the invention is to provide an 
intramedullary implant that can both resist loss of length 
through axial Support of an unstable bone fragment as well 
as achieve rotational Support from cross locking screws in 
the unstable fragment. 
0013 A further object of the invention is to allow a 
provision for a relatively smooth tip to be situated centrally 
within the conical morphology of the tip of the radial styloid, 
abutting the strong subchondral Surface at the end of the 
bone. In addition to the load support by the tip, the tip is 
captured by the concave conical bone at the radial styloid, 
thereby resisting translational movement of the distal frag 
ment by the nail itself. This is comparable to the way a tent 
is Supported by a tent pole. 
0014) A further object of the invention is to provide a 
method of fixation that is simple to apply, allows insertion 
of an intramedullary implant to span a fracture defect by 
insertion of the implant through the fracture site itself, with 
a minimal incision or even Subcutaneous approach. 
0015. A further object of the invention is to provide 
instrumentation that allows an intramedullary implant to be 
inserted through a fracture defect into an intramedullary 
position, spanning the fracture defect and achieve purchase 
in the fragments on both sides of a fracture. 
0016 A further object of the invention is to provide a 
means of insertion that allows an intramedullary implant to 
be inserted in one direction through a relatively central 
insertion site in the bone, and then displaced in the opposite 
direction to allow bone purchase on both sides of the 
insertion site. 

0017. A further object of the present invention is to 
provide instrumentation that cooperates with areas of con 
nection on an intramedullary implant in order to allow the 
implant to be axially displaced in a direction that is opposite 
of the initial insertion of the implant into the bone. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0018 FIG. 1 is a schematic view of a step in a method for 
fixing a bone fracture using the intramedullary fixation 
device of the present invention; 
0019 FIG. 2 is a front elevation view of the intramed 
ullary fixation device according to the present invention; 
0020 FIG. 3 is a side elevation view of the intramedul 
lary fixation device according to the present invention; 
0021 FIG. 4 is a cross-section view of the intramedullary 
fixation device according to the present invention taken 
along section line 4-4 in FIGS. 2 and 17: 
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0022 FIG. 5 is a cross-section view of the intramedullary 
fixation device according to the present invention taken 
along section line 5-5 in FIGS. 2 and 17: 
0023 FIG. 6 is an elevation view of a component of the 
intramedullary fixation device of the present invention; 
0024 FIG. 7 is an elevation view of a component of the 
intramedullary fixation device of the present invention; 
0025 FIG. 8 is a schematic view of a step in a method for 
fixing a bone fracture using the intramedullary fixation 
device of the present invention; 
0026 FIG. 9 is a schematic view of a step in a method for 
fixing a bone fracture using the intramedullary fixation 
device of the present invention; 
0027 FIG. 10 is a schematic view of a step in a method 
for fixing a bone fracture using the intramedullary fixation 
device of the present invention; 
0028 FIG. 11 is a schematic view of a step in a method 
for fixing a bone fracture using the intramedullary fixation 
device of the present invention; 
0029 FIG. 12 is a schematic view of a step in a method 
for fixing a bone fracture using the intramedullary fixation 
device of the present invention; 
0030 FIG. 13 is a schematic view of a step in a method 
for fixing a bone fracture using the intramedullary fixation 
device of the present invention: 
0031 FIG. 14 is a schematic view of a step in a method 
for fixing a bone fracture using the intramedullary fixation 
device of the present invention; 
0032 FIG. 15 is a schematic view of an x-ray showing 
the intramedullary fixation device of the present invention 
inserted within an intramedullary canal; 
0033 FIG. 16 is a schematic view of a step in a method 
for fixing a bone fracture using the intramedullary fixation 
device of the present invention; 
0034 FIG. 17 is a front elevation view of another pre 
ferred embodiment of an intramedullary fixation device 
according to the present invention; 

0035 FIG. 18 is a side elevation view of another pre 
ferred embodiment of an intramedullary fixation device 
according to the present invention; 
0036 FIG. 19 is a schematic view of a step in a method 
for fixing a bone fracture using the intramedullary fixation 
device of the present invention; 
0037 FIG. 20 is a schematic view of a step in a method 
for fixing a bone fracture using the intramedullary fixation 
device of the present invention; 
0038 FIG. 21 is a schematic view of a step in a method 
for fixing a bone fracture using the intramedullary fixation 
device of the present invention; 
0039 FIG. 22 is a schematic view of a step in a method 
for fixing a bone fracture using the intramedullary fixation 
device of the present invention; 
0040 FIG. 23 is a schematic view of a step in a method 
for fixing a bone fracture using the intramedullary fixation 
device of the present invention; 
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0041 FIG. 24 is a schematic view of an x-ray showing 
the intramedullary fixation device of the present invention 
inserted within an intramedullary canal; 

0042 FIGS. 25-28 are elevation views of a second pre 
ferred embodiment of the present invention; and 
0043 FIGS. 29-32 are elevation views of mechanisms for 
positioning the implant of the present invention. 

DETAILED DESCRIPTION OF THE DRAWINGS 

0044) In accordance with the present invention, a fracture 
fixation device is provided which comprises an intramedul 
lary rod for placement into a fracture defect. Referring to 
FIG. 1, a bone 10, such as the radius, is shown in which a 
fracture 12 is present at its distal end and forms a stable first, 
proximal bone fragment 14, and an unstable second, distal 
bone fragment 16. The second bone fragment 16 has an end 
portion 18, comprising, for example, the radial styloid 20 
when the fracture is a distal radius fracture. The fracture 12, 
as illustrated in FIG. 1, is in proximity to the end portion 18 
of the second fragment 16 of the bone 10. However, the 
fracture can also be displaced proximally or centrally on the 
bone without altering the inventive concept. It should also be 
noted that the general design of the present fracture fixation 
implant is applicable to other locations, such as the end of 
the humerus, ulna, tibia, fibula, femur or other long bones 
comprising an intramedullary canal, without restricting the 
spirit or scope of the invention. 
0045 Referring to FIGS. 2-5, an intramedullary fracture 
fixation implant 22 is shown. The implant 22 comprises a 
first end 24 and a second end 26. In the embodiment of the 
present invention shown in FIG. 2, the implant 22 is largely 
banana-shaped and has a curvilinear profile when viewed 
from the anterior-posterior view and a generally linear 
profile when viewed from the lateral view (FIG. 3). The 
implant 22 is composed of any suitable material that exhibits 
the appropriate mechanical and biological compatibility 
with the fraction fixation. In a preferred embodiment, the 
implant is composed of surgical grade stainless steel, Sur 
gical grade titanium, or a surgical grade titanium alloy. In 
other preferred embodiments, any surgical grade implant 
able material with sufficient strength and stiffness charac 
teristics can be used. 

0046) The first end 24 of the implant 22 may comprise at 
least a first receptor configured to receive a fastener for 
securely and releasably mating the implant to the shaft of the 
bone 10. In the embodiment of the present invention shown 
in FIG. 2, a plurality of receptors 34, 36, 38, 40, are used, 
each of the plurality of receptors comprising a screw hole 
having an open-ended channel extending across the width of 
the first end 24 of the implant 22. The number of receptors 
required can vary and is dependent on the particular appli 
cation for the implant and desired or required amount of the 
fixation of the first end to the first fragment. 

0047. In a preferred embodiment, the cross section of the 
first end 24 is in the form of a square with curved corner 
portions (FIG. 4). The first, second, third, and fourth screw 
holes 34, 36, 38, 40 are all disposed on the same surface of 
the implant 22. This configuration enables the insertion of 
fasteners into the receptors from a dorsal approach, enabling 
avoidance of tendons, nerves, or major arteries in the area. 
The fasteners are captured by and extend through the 
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receptors 34, 36, 38, 40 and into the shaft of the first 
fragment 14 (FIG. 1) to the secure the implant 22 to the bone 
10. The modified square cross-section also assists in cen 
tering a fastener into a corresponding receptor. 
0.048. It is also contemplated that the first end 24 can be 
formed into a square or circular cross-section. In addition, a 
means for self-centering the fasteners may be incorporated 
with each receptor, such as a counter bore surrounding each 
receptor or a concave entry portion for each receptor. In 
addition, in other preferred embodiments of the present 
invention, the receptors are disposed radially around the 
perimeter of the first end 24. Alternatively, receptors 34, 36. 
38, 40 can be angled medial to lateral, arranged in an oblique 
orientation, or a combination of these configurations. The 
number of receptors may also vary to provide for secure 
fixation of a longer fracture, or a smaller implant for 
simplified fixation in simple fractures. 
0049. In the embodiment of the present invention shown 
in FIG. 2, the receptors 34, 36, 38, 40 are threaded and are 
configured to receive and capture fasteners comprising bone 
screws. However, it is contemplated that unthreaded recep 
tors 34, 36, 38, 40 can be utilized without affecting the 
performance of the implant 22. When the receptors 34, 36. 
38, 40 are unthreaded, it is contemplated that the fasteners 
comprise a peg, rivet, screw, or any other suitable fastener 
for engaging an unthreaded receptor. 
0050. The second end 26 of the implant 22 has a sub 
stantially round cross-section (FIG. 5) and may comprise a 
longitudinal receptor 46 at the tip 32 for receiving and 
capturing a fastener configured to mate the implant to the 
strong cortical bone at the end portion 18, and specifically in 
the radial styloid 20 of the second fragment 16 when the 
implant 22 is used in the fixation of a distal radius fracture. 
In accordance with the intended placement of the tip 32 of 
the implant 22, the tip 32 is contoured to largely conform to 
the contour of the endosteal surface of the radial styloid 20 
of the radius 10. In addition, the surface contour of the tip 
32 is large enough to spread the axial load on the implant at 
the tip 32 over a large contact area. This provides excellent 
support and strength to the second fragment 16 to resist loss 
of length of the bone 10 during the healing of the fracture, 
as well as the biomechanical advantage of avoiding exces 
sive loading on the implant 22, that could result in breakage 
Or Cut-Out. 

0051) This is in contrast to a standard intramedullary 
implant, in which the resistance to loss of length is borne by 
bone screws that extend through the width of the implant and 
are subject to high torque and implant loads that may lead to 
failure of the implant. In addition to its axial loading 
function or end-bearing function, the tip 32 is further con 
figured to comprise a leading edge for driving the implant 
into position within the intramedullary space 52b of the bone 
10. When the implant 22 is used for fracture fixation in 
bones other than the radius, the tip 32 is configured to largely 
conform to the endosteal surface or end portion of the 
second fragment of the bone to be fixed by the implant 22. 
0052) The longitudinal receptor 46 comprises a threaded 
screw hole comprising an aperture and threaded channel 
bored into the tip 32. In the preferred embodiment of the 
present invention, the longitudinal fastener is a radial styloid 
bone screw 49 (FIG. 14). However, other suitable fasteners 
may also be used. The diameter of the second end 26 of the 
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implant is significantly larger than the diameter of the 
longitudinal receptor 46 in order to allow the implant to 
Support axial loading at the tip 32 during fracture reduction 
and fixation. After placement of the second end 26 of the 
implant 22 within the intramedullary space 52b and abut 
ment of the tip 32 against the endosteal surface of the 
cortical bone of the radial styloid 20 (FIG. 1), the longitu 
dinal fastener 49 (FIG. 14) is used to hold the implant in 
position against the cortical bone of the radial styloid 20. 

0053 As is seen in FIGS. 15, the tip 32 may also 
comprise a cannulated channel 47 that extends from the tip 
32 through a segment of the second end 26 of the implant 22. 
The channel 47 is configured to receive and enable passage 
of a guide wire 64 (FIG.16) from the radial styloid 20 of the 
second fragment 16 to guide the implant 22 into proper 
position. The cannulated channel 47 is integrally formed and 
coaxially aligned with the longitudinal receptor 46. How 
ever, the cannulated channel 47 may also be formed inde 
pendent of the longitudinal receptor 46. 

0054. In the preferred embodiment of the present inven 
tion, the second end 26 may also comprise at least one 
cross-locking receptor for securely and releasably mating 
the implant 22 to the second fragment 16. In the embodiment 
shown in FIG. 3, a first and second cross-locking receptor 
42, 44 are used for receiving and capturing a fastener. Each 
receptor 42, 44 comprises a screw hole having an open 
ended channel extending diametrically through the second 
end 26 of the implant 22. The cross-locking receptors 42, 44 
are preferentially, but not necessarily, radially spaced apart 
at an angular distance from each other. In one embodiment, 
the cross-locking receptor 42 is directed Volarly at angle of 
approximately 17 degrees to the palm in respect to the 
coronal plan, and is approximately 10 degrees proximally 
inclined. The cross-locking receptor 44 is directed dorsally 
at an angle of approximately 12 degrees with respect to the 
coronal plan and is approximately 8 degrees proximally 
inclined. However, this specific angular displacement of the 
cross-locking receptors 42, 44 is disclosed for exemplary 
purposes only. This arrangement enables engagement of the 
volar subchondral bone of the second fragment 16 by a 
fastener that is captured by and extending through the first 
receptor 42 and engagement of the dorsal Subchondral bone 
of the second fragment 16 by a fastener that is captured by 
and extends through the second receptor 44. 

0055 Referring to FIGS. 1, 6-7, and 10-12, the implant 
22 is also provided with a radial driver assembly configured 
to attach a driver 58 or alignment jig to the implant 22 to 
facilitate insertion of the implant 22 through an entry point 
48 on the bone 10 and into the intramedullary space 52a of 
the first fragment 14, and to allow for positioning of the 
implant 22 within the intramedullary space 52a. In a pre 
ferred embodiment of the present invention, the cross 
locking receptor 42 is also configured to releasably capture 
the driver 58, as will be described below. The externally 
threaded end 60 of the driver 58 releasably engages the 
corresponding internal threads in the receptor 42 to provide 
a handle for insertion of the implant 22 into the intramed 
ullary space 52a. In other preferred embodiments, the driver 
can take the form of a peg that is received by a correspond 
ing receptor on the second end 26, or alternatively, the driver 
can include a tongue-like end that is received by a groove in 
the second end 26. 
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0056. An axial driver assembly is provided to enable the 
implant to be displaced across the fracture site 12 from the 
first intramedullary space 52a into the intramedullary space 
52b of the second fragment 16 until the tip 32 abuts the end 
portion 18 of the second fragment 16, e.g. the endosteal 
surface of the radial styloid 20 when the implant 22 is used 
during fixation of a distal radius fracture. In the first pre 
ferred embodiment of the present invention, the longitudinal 
receptor 46 is also configured to receive and capture a driver 
50 (FIG. 6) or alignment jig to facilitate drawing the implant 
into the intramedullary space 52b. The externally threaded 
end 56 of the driver 50 releasably mates with the corre 
sponding internal threading of the longitudinal receptor 46. 

0057 The driver 50 is used as a handle to draw the 
implant 22 towards the radial styloid 20 (FIG. 12). The 
driver 50 has a section of reduced diameter above the 
terminal thread enabling angular adjustment of driver 50 
within the hole drilled through the radial styloid 20 to enable 
alignment of the driver tip 56 with the threads in longitudinal 
receptor 46 and to allow the two pieces to be connected and 
screwed together. Once the implant is in position, the driver 
50 is removed from the longitudinal receptor 46 and can be 
replaced by a fastener, such as a radial styloid screw, as 
described above. In other preferred embodiments, the driver 
can take the form of a peg that is received by a correspond 
ing receptor on the second end 26, or alternatively, the driver 
can include a tongue-like end that is received by a groove in 
the tip 32. 

0.058 FIGS. 17 and 18 show a second preferred embodi 
ment of the present invention wherein the general shape of 
implant 22 is S-shaped (FIG. 17) when viewed from the 
anterior-posterior view and generally linear when viewed 
from the lateral view (FIG. 18). As is shown in FIGS. 4 and 
5, the implant of the second preferred configuration has the 
same cross-sectional geometry as the banana-shaped 
implant previously described. The use and configuration of 
at least a first receptor, and preferably a plurality of receptors 
34, 36, 38, 40, disposed on the first end 24 of the implant 22: 
Zero, one or more cross-locking receptors at the second end 
26 of the implant 22, and preferably a plurality of cross 
locking receptors 42, 44; a longitudinal receptor 46 at the tip 
32 of the second end 26; and receptors for axial and radial 
driver assemblies is also the same as described above. 

0059 FIGS. 1, 8-15, and 19-24 show a method of the 
using the intramedullary fracture fixation implant 22 of both 
the first and second preferred embodiments of the present 
invention for reduction and fixation of a distal radius frac 
ture. The same methodology may be used to reduce and fix 
fractures of bones other than the radius. First, an entry site 
48 for the implant 22 is formed in the bone 10. In FIG. 1, a 
biting tool or reamer (not shown) is used to extend an 
opening 48 from the fracture site 12 proximally to allow 
insertion of the implant 22. While extending the opening 48 
from the fracture site 12 extends the already unstable 
fracture site, it does not add a new hole in the first fragment 
14. Accordingly, its effect on weakening the bone 10 is 
relatively minor. In addition, no additional defect is created 
in the Small, peri-articular distal fragment 16 as would occur 
if a traditional insertion technique from the end of the bone 
was used. In other embodiments of the invention, a new 
point of entry 48 of the implant into the intramedullary canal 
52 may be formed in the bone 10. 
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0060. As is shown in FIG. 8, an aperture 62 is then 
formed in the tip of the radial styloid 20 of the second 
fragment 16. The aperture 62 is formed by a drill, awl or pin 
63. A guide 65 may also be used to confirm the positioning 
of the drill, awl, or pin 63 at the proper entry location and 
to prevent wrapping of soft tissues structures as the aperture 
62 is formed. The aperture 62 is at least of a diameter to 
accommodate the driver 50 (FIG. 6) and longitudinal fas 
tener 49 (FIG. 14) that are received and captured by the 
longitudinal receptor 46, as was described previously; typi 
cally this may range in size between 0.5 mm to 5 mm. If 
required, a guide wire or ribbon 64 is inserted through the 
aperture 62 and into the intramedullary space 52b(FIG. 9). 
As is seen in FIG. 16, the guide wire or ribbon 64 is received 
by the cannulated channel 47. FIG. 9 also shows the use of 
an impactor or cannulated flexible reamer 66 to develop a 
pathway in the intramedullary space 52b of the second 
fragment 16. A path 68 through the soft metaphyseal bone is 
made to enable abutment of the tip 32 of the implant 22 
against the strong subchondral bone surface of the radial 
styloid 20. 
0061 Next, as is shown in FIGS. 10 and 19, a driver 58 
or alignment jig is releasably mated with the implant 22 at 
the cross-locking receptor 42 and the implant 22 is inserted 
through the entry point 48 into the intramedullary space 52a 
of the first fragment 14. As shown in FIGS. 11 and 20, once 
the implant 22 is inserted into the intramedullary space 52a. 
the second driver 50 is inserted through the aperture 62 in 
the radial styloid 20, through the path 68, and is releasably 
mated with the implant at the longitudinal receptor 46 in the 
tip 32. The driver 58 can be used to stabilize the implant and 
prevent rotation of the implant 22 as the driver 50 is screwed 
into place. The driver 58 or alignment jig is then removed 
from the cross-locking receptor 42 to enable the implant to 
be displaced across the fracture site 12. 
0062) Referring to FIGS. 12 and 21, the implant 22 is 
then drawn into the intramedullary space 52b of the second 
fragment 16 until the tip 32 of the implant 22 abuts the 
endosteal surface of the subchondral bone under the radial 
styloid 20. Since the tip 32 is larger than the aperture 62 in 
the radial styloid 20, the tip 32 of the implant provides axial 
Support to maintain radial length without the obligate torque 
that occurs when the resistance to loss of radial length is 
provided exclusively by cross fixation members. In addition, 
the congruence of the surface contour of the tip 32 to the 
endosteal surface of the radial styloid 20 adds further 
constraint to resist side-to-side movement of the second 
fragment 16. AS is seen in these figures, the implant 22 is 
positioned with the intramedullary space 52a of the first 
fragment 14 by displacing the first end 24 in a first direction 
and then displacing the implant in a second direction, 
Substantially opposite the first direction, to place the second 
end 26 into the intramedullary space 52b of the second 
fragment 16. 

0063 As is shown in FIGS. 13 and 22, the implant 22 is 
positioned at the properangular position and a drill guide 60 
having a first and second end 62, 64 is positioned where the 
first end 62 of the drill guide 60 overlaps the first end 24 of 
the implant 22 on the exterior of the bone 10 and the second 
end 64 of the drill guide 60 is aligned with the second end 
26 of the implant 22. The first end 62 of the drill guide 60 
comprises apertures 66, 68, 70, 72 that align with the 
receptors 34, 36, 38, 40 at the first end 24 of the implant 22. 

Jul. 26, 2007 

The second end 64 comprises drill guides 74, 76 that may be 
used to bore holes in the bone 10 and/or form the cross 
locking receptors 42, 44. 
0064. In one embodiment, the implant 22 may comprise 
an alignment mechanism to orientate the drill guide 60 and 
align apertures 66, 68, 70, 72 and receptors 34, 36, 38, 40 
and properly position the drill guides 74, 76. As shown in 
FIGS. 3 and 18, the orientation mechanism for the alignment 
jig may be integrally formed with one of the cross-locking 
receptors 42 when the cross-locking receptors 42, 44 are 
formed in the implant 22 prior to insertion of the implant 
within the bone 10 and comprises diametrically spaced slots 
on 54a, 54b opposing sides of the cross-locking receptor 44. 
Alternatively, the orientation mechanism may be a receptor 
on the side of the implant or may be attached to second 
driver 58. 

0065 Drilling holes into the bone through the apertures 
66, 68, 70, 72 will form concentric channels with the 
receptors 34, 36, 38, 40 for receiving fasteners to secure the 
implant 22 to the first fragment 14. The first guide 74 is used 
to bore the first receptor 42 into the second end 26, and the 
second guide 76 aligns to form the second receptor 44. 
0066. As is shown in FIGS. 14 and 23, the drill guide is 
removed and the cross-locking fasteners 78, 80 are secured 
in place. Although in FIGS. 14 and 23, the cross-locking 
fasteners 78, 80 are shown to extend through the implant and 
across the intramedullary space 52b of the second fragment 
16, this configuration is for exemplary purposes only. 
Depending on the nature of the fracture and preference of the 
medical professional using the implant 22, fasteners that 
only extend into the second end 26 of the implant 22, such 
as pegs, rivets, and/or shorter bone screws, can be utilized. 
The axial driver is removed from the longitudinal receptor 
46 either before or after placement of the cross-locking 
screws, and replaced by the longitudinal fastener 49, e.g. 
radial styloid bone screw, when fixing a distal radius frac 
ture. This locks the tip 32 of the implant 22 into abutment 
with the subchondral bone under the radial styloid 20 and 
secures the second end 26 of the implant 22 to the end 
portion 18 of the second fragment 16. With firm fixation of 
the implant 22 in the second fragment 16, the fracture is 
brought out to length and reduced. 
0067. Once the position of the fracture reduction is 
confirmed, the fracture reduction is secured by insertion of 
fasteners 84, 86, 88, 90 through the bone 10, and into 
engagement with the receptors 34, 36, 38, 40 in the first end 
24. Depending on the type of fasteners used, the fasteners 
84, 86, 88,90 may extend through the receptors 34, 36, 38, 
40 and into the surrounding bone of the first fragment 14. 
Alternatively, receptors 34, 36, 38, 40 may be threaded and 
allow the use of unicortical locking screws. Fixation of the 
implant 22 to the first fragment 14 results in the support of 
the second fragment 16, in a manner similar to a tent pole 
Supporting a tent; this prevents collapse of the second 
fragment 16, with resultant loss of length of the bone 10. 
0068 Although shown with two cross-locking receptors 
42, 44 in the second end 26, any number offixation members 
placed in the second end may be applicable depending on the 
site of application and the size of the implant. In addition, 
the fixation members may be torsionally disposed to one 
another to allow more spread to the fixation of the second 
fragment. In a preferred embodiment, the first receptor 42 is 
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angled to purchase the Volar rim of the second fragment 16, 
placing its entry site dorsally and avoiding contact with the 
first dorsal compartment tendons; the second receptor 44 is 
angled distally and dorsally to engage the dorsal ulnar corner 
of the second fragment 16. In addition, although four 
fasteners are shown to secure the implant 22 to the first 
fragment 14, any number of fasteners could be used and 
would not depart from the spirit and scope of the invention. 
0069. The implant may be removed once the fracture site 
has healed by using a hollow drill bit to core out a section 
of the radial styloid to enable extraction through the hole. 
Because the fracture site will have healed over, the implant 
cannot usually be extracted through the entry site. 

0070 FIGS. 25-28 show a third preferred embodiment of 
the present invention, where the implant 22 comprises a first 
and second portion 92, 94 that secured together to form a 
single unit. Once secured together, the first portion 92 
comprises the first end 24 of the implant 22 and the second 
portion 94 comprises the second end 26 of the implant. The 
first portion 92 has a concave, bent curvature with at least a 
first receptor 96 for receiving a fastener. 

0071. In the embodiment shown in FIG. 25-28 the first 
end 24 comprises a plurality of receptors 96, 98, 100. The 
first receptor 96 comprises a slotted aperture enabling fixa 
tion of the first end 24 of the implant 22 with a fastener, but 
also enabling proximal or distal fine-tuning of the fracture 
reduction when the fastener is only loosely placed within the 
receptor 96. The second and third 98, 100 receptors consist 
of screw holes comprising an open-ended channel extending 
through the width of the implant 22. As is seen in FIG. 25. 
the plurality of receptors 96, 98, 100 are linearly aligned. 
However, the receptors 96, 98, 100 may also be radially 
disposed around the perimeter of the first end 24 to facilitate 
a cross-locking arrangement. The head 102 of the first end 
24 is configured to be the leading edge or drive surface of the 
first end 24 as it enters the bone through the extended portion 
48 of the fracture site 12 (FIG. 1) and is positioned within 
the intramedullary space 52a. 

0072 The second end 26 of the implant 22 comprises a 
Support peg 103 configured to abut and Support the endosteal 
surface of the radial styloid portion 20 of the bone 10. As 
was described with the second end of the implant of the first 
and second embodiments, the Support peg 103 has a Sub 
stantially round cross-section and a tip 32 having the same 
general shape and contour of the endosteal Surface of the 
cortical bone at the radial styloid 20. The tip 32 has a 
generally cone-like shape with a flattened or rounded end. 
This provides excellent Support and strength to the second 
fragment 16 to resist loss of length of the bone 10 during the 
healing of the fracture 12. 
0073. The tip 32 of the support peg 103 comprises the 
leading edge or drive surface of the second end 26 when the 
second end 26 is inserted through the entry point 48, which 
in this figure comprises the extended portion of the fracture 
site 12 (FIG. 1) and into the intramedullary space 52b of the 
second fragment 16, as well as serving the load bearing 
function described above. The second end 26 also comprises 
an interface for engaging the first end 24 of the implant 22 
to form a unitary component. 

0074. In the embodiment of the present invention shown 
in FIGS. 25-28, the interface between the first and second 
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ends 24, 26 of the implant 22 is a tongue and groove 
assembly. The first end 24 comprises a flattened, tongue 
portion 106 with a bore 108 extending there through. The 
second end 26 comprises a first and second arm 110, 112 
equidistantly spaced apart across their lengths to form a 
channel 114 configured to receive the tongue portion 106 of 
the first end 24. Each arm 110, 112 comprises a concentri 
cally aligned bore 116, 118 for receiving a fastener. 

0075) When the tongue portion 106 engages the channel 
114, the bores 108, 116, 118 align to form a through hole 120 
for receiving a fastener 121 to secure the first and second 
ends 24, 26 together. In one embodiment, the bores 108, 116, 
and 118 are threaded and configured to receive a threaded 
fastener Such as a screw. A peg or rivet may also be used to 
secure the first and second ends 24, 26. In addition, the bores 
116, 118 may be slotted to provide for additional distal or 
proximal fine tuning of the placement of the implant 22 
when a fastener 121 is loosely placed within the through 
hole 120. Other connections are also possible, such as a 
conical trunion that mates with a morse taper assembly (not 
shown) as is commonly known and used with modular 
prosthetic implants, or a captured channel or slot as is 
commonly known and used with sliding compression hip 
SCCWS. 

0076. The second end 26 may also comprise a longitu 
dinal receptor 46 at the tip 32 for receiving and capturing a 
fastener configured to mate the implant to the strong cortical 
bone in radial styloid 20 of the distal fragment 16. In one 
embodiment of the present invention, the longitudinal recep 
tor 46 comprises a threaded screw hole comprising an 
aperture and threaded channel bored into the tip 32. In the 
preferred embodiment of the present invention, the longitu 
dinal fastener is a radial styloid bone screw, Such as the 
radial styloid bone screw 49 shown in FIG. 14. However, 
other suitable fasteners may also be used, such as pegs or 
rivets. The diameter of the second end 26 of the implant is 
significantly larger than the diameter of the longitudinal 
receptor 46 in order to allow the implant to support axial 
loading during fracture reduction and fixation. After place 
ment of the implant within the intramedullary space 52b and 
abutment of the tip 32 against the endosteal surface of the 
cortical bone of the radial styloid 20, the radial styloid screw 
is used to hold the implant in position against the cortical 
bone. 

0077. The tip 32 may also comprise a cannulated channel 
47 that extends from the tip 32 through a segment of the 
second end 26 of the implant 10. The channel 47 is config 
ured to receive and enable passage of a guide wire extending 
from the radial styloid of the second fragment to guide the 
implant 22 into proper position. In a preferred embodiment 
of the present invention, the cannulated channel 47 is 
integrally formed and coaxially aligned with the longitudinal 
receptor 46. However, the cannulated channel 47 may also 
be formed independent of the longitudinal receptor 46. 

0078. In this embodiment of the present invention, the 
second end 26 may also comprise a first and second cross 
locking receptor 42, 44 for receiving and capturing a fas 
tener. Each receptor 42, 44 comprises a screw hole having an 
open-ended channel extending diametrically through the 
second end of the implant 22. The first and second cross 
locking receptors 42, 44 are radially spaced apart from each 
other. This arrangement enables engagement of the Volar 
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subchondral bone of the second fragment 16 by a fastener 
that is captured by and extending through the first receptor 
42 and engagement of the dorsal Subchondral bone of the 
second fragment 16 by a fastener that is captured by and 
extends through the second receptor 44. 
0079. In operation, the implant 22 according to the third 
preferred embodiment of the present invention is inserted 
within the intramedullary space of the bone in a similar 
manner to methodology described with respect to the first 
and second embodiments, with the added step of placing and 
inserting the first and second ends 24, 26 of the implant 22 
into the intramedullary space of the bone 52 in two separate 
steps and then securing the components together to form a 
unitary structure. In a first step, the first end is 24 is inserted 
through the entry site 48 into the intramedullary space 52a 
of the first fragment 14. A fastener is placed loosely from 
dorsal to volar in the first, slotted receptor 96 in the first end 
24 to fix the first end 24 to the first fragment 14, but still 
enabling fine-tuning of the implant, and consequently the 
fracture reduction. 

0080. In the next step, the second end 26 is inserted 
through the entry point 48 and into the intramedullary space 
52b of the second fragment 16. Once the second end 26 is 
properly positioned with respect to the endosteal surface of 
the radial styloid and the bores 116, 118 of the second end 
26 are aligned with the bore 108 of the first end 24 to form 
the through hole 120, a fastener 122 is inserted within the 
through hole 120 and loosely placed to enable additional fine 
tuning of the fracture reduction. Fasteners are then placed 
within the receptors in the second end 26 to secure the 
second end 26 to the second fragment 16. Once the fracture 
has been properly reduced, the fastener loosely placed in the 
first receptor 96 is tightened and additional fasteners may be 
placed within the second and third receptors 98, 100, to 
securely fasten the first end 24 to the first fragment 14. 

0081. In the preferred embodiments of the invention 
described herein, the implant 22 has been positioned within 
the intramedullary space of the bone by utilizing a plurality 
of drivers with threaded ends to engage threaded receptors 
disposed on the implant. FIGS. 29-32 show alternative, yet 
preferred assemblies and structures for properly positioning 
the implant of the present invention by advancing the 
implant across the intramedullary space of the fractured 
bone. 

0082) Referring first to FIGS. 29 and 30, the periphery of 
the implant 22 comprises a serrated Surface 110 for engaging 
the teeth 112, 114 of a ratcheting mechanism 116. The 
serrated surface 110 comprises a plurality of teeth each 
having an angled wall 120a orientated upwards towards the 
tip 32 of the implant 22 and a base wall 120b. In FIG. 21, 
when the ratcheting mechanism 116 is in the open position, 
its teeth 112, 114 engage a first and second tooth of the 
serrated edge 110 where the first and second tooth are 
separated by an intervening tooth. The ratcheting mecha 
nism 116 closes by drawing handle 117b towards handle 
117a along the direction shown by arrow 123b. This causes 
the teeth 112, 114 to close. As the ratcheting mechanism 116 
is closing, the tooth 112 of the ratcheting mechanism 116 
will slide off of an angled Surface 120a and re-engage the 
angled surface 120a of the tooth immediately below. Repeat 
ing this procedure will gradually displace the implant 22 in 
the direction of arrow 122. 

Jul. 26, 2007 

0083) Referring to FIG. 31, the implant 22 comprises a 
ribbed surface 124. A positioning instrument 125 with a 
rotating gear 126 is used to advance the implant in the 
direction of arrow 128a . As the gear 126 rotates in the 
direction of arrow 128b, the implant is advanced. The 
implant 22 also includes at least a first channel 130 extend 
ing in a parallel direction to the ribbed surface 124. The 
channel 130 is configured to receive a guide 132 on the 
positioning instrument 125 that aids in keeping the posi 
tioning instrument 125 in engagement with the implant 22. 
0084 FIG. 32 shows an assembly wherein the implant 22 
comprises at a first track disposed longitudinally on the 
implant. In this embodiment, a first 134 and second (not 
shown) track on opposing sides of the implant 22 are 
utilized. Alternatively, this may be a single track with a 
tongue in groove Surface (not shown). The tracks are con 
figured to receive at least a first tongue member 136 of a 
positioning instrument 138. Closing the positioning instru 
ment by drawing handle 139b towards handle 139a causes 
the tongue member 136 to engage the track 134 and hold the 
implant 22. A hole or slot 140 is disposed on the surface of 
the implant and is configured to receive a suture or flexible 
wire or ribbon 142 associated with positioning instrument 
138. The suture or wire 142 overlies a pulley 144 and is 
attached to a lever 141. When the lever 141 is moved from 
a first position to a second position, the Suture or wire 142 
is pulled and displaces the implant 22 across the fracture site 
12 into position in the second fragment 16. 
0085. It will be understood that modifications and varia 
tions may be effected without departing from the spirit and 
scope of the present invention. It will be appreciated that the 
present disclosure is intended as an exemplification of the 
invention and is not intended to limit the invention to the 
specific embodiments illustrated and described. The disclo 
Sure is intended to cover, by the appended claims, all Such 
modifications as fall within the scope of the claims. 

I claim: 

1) A fracture fixation implant for fixation of a broken bone 
comprising a fracture site, a first and second fragment on 
opposing sides of the fracture site, and an intramedullary 
space within the bone with portions on opposing sides of the 
fracture site, the implant comprising: 

a first end configured to be placed in the intramedullary 
space of the first fragment; 

a second end configured to be placed in the intramedullary 
space of the second fragment; and 

a form configured to enable placement of the first end in 
a first direction into the intramedullary space of the first 
fragment through an entry point on the broken bone and 
further configured to enable displacement of the 
implant in a second direction Substantially opposite the 
first direction and across the fracture site to enable 
placement of the second end into the intramedullary 
space of the second fragment. 

2) The implant of claim 1 wherein the first fragment is at 
a central portion of the bone and the second fragment is at 
an end portion of the bone, wherein the implant further 
comprises a tip at the second end configured to abut the end 
portion of the second fragment and to enable axial loading 
of the implant at the tip. 
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3) The implant of claim 2 wherein the tip resists side-to 
side displacement of the second fragment. 

4) The implant of claim 2 wherein the end portion 
comprises an endosteal Surface having a contour and the tip 
is contoured to largely conform to the contour of the 
endosteal Surface. 

5) The implant of claim 4 wherein the surface contour of 
the tip is large enough to spread the axial load on the implant 
at the second end over a large contact area. 

6) The implant of claim 2 further comprising a longitu 
dinal receptor disposed at the tip and configured to capture 
a fastener to releasably mate the implant to the end portion 
and fix the bone to the tip. 

7) The implant of claim 6 wherein the fastener comprises 
a bone screw. 

8) The implant of claim 6 wherein the longitudinal 
receptor is further configured to receive a driver configured 
to facilitate movement of the implant within the intramed 
ullary space. 

9) The implant of claim 1 wherein the bone comprises the 
radius and the fracture is a distal radius fracture. 

10) The implant of claim 1 further comprising at least one 
cross-locking receptor disposed on the second end. 

11) The implant of claim 10 wherein the cross locking 
receptor is directed volarly. 

12) The implant of claim 11 wherein the direction is 
approximately 17 degrees Volar. 

13) The implant of claim 10 wherein the cross locking 
receptor is directed dorsally. 

14) The implant of claim 13 wherein the direction is 
approximately 12 degrees. 

15) The implant of claim 10 in which said cross locking 
receptor is angled distally. 

16) The implant of claim 10 in which said cross locking 
receptor is angled proximally. 

17) The implant of claim 10 wherein the cross-locking 
receptor is configured to capture a fastener, the fastener 
configured to extend through the cross-locking receptor and 
engage the bone of the second fragment to securely position 
the implant within the second fragment. 

18) The implant of claim 17 in which the cross-locking 
receptor is threaded and the fastener is threaded to thread 
ably engage the cross-locking receptor. 

19) The implant of claim 10 wherein the second end has 
a receptor configured to receive a driver configured to 
facilitate insertion of the implant into the intramedullary 
Space. 

20) The implant of claim 19 wherein the cross-locking 
receptor and the receptor configured to receive the driver 
configured to facilitate insertion of the implant into the 
intramedullary space are the same. 

21) The implant of claim 1 further comprising a receptor 
for receiving a driver configured to facilitate movement of 
the implant within the intramedullary space. 

22) The implant of claim 21 wherein the implant further 
comprises a tip at the second end and the receptor is 
disposed on the tip. 

23) The implant of claim 21 wherein the receptor is 
disposed on the periphery of the second end of the implant. 

24) The implant of claim 1 further comprising at least one 
receptor disposed on a peripheral surface of the first end of 
the implant, the receptor configured to capture a fastener, 
said fastener configured to extend through the receptor and 
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engage the bone of the proximal fragment to securely 
position the implant within the first fragment. 

25) The implant of claim 1 wherein the implant has 
largely a banana shape. 

26) The implant of claim 1 wherein the implant has a 
largely S shape. 

27) The implant of claim 1 wherein the entry point 
comprises an extended opening from the fracture site. 

28) The implant of claim 1 wherein the first end and the 
second end are formed as a single piece. 

29) The implant of claim 1 wherein the first end and the 
second end are formed separate pieces adjoined together to 
form a unitary implant. 

30) The implant of claim 29 wherein the first end com 
prises a tongue and the second end comprises a groove 
configured to receive and capture the tongue of the first end. 

31) The implant of claim 29 wherein the first end and the 
second end are secured together by a fastener. 

32) The implant of claim 31 wherein the fastener com 
prises a screw. 

33) The implant of claim 1 wherein the second end further 
comprises a cannulated receptor extending through the sec 
ond end and configured to receive a guide wire for facili 
tating positioning of the implant. 

34) A fracture fixation implant for fixation of a broken 
bone comprising a fracture site, a first and a second fragment 
on opposing sides of the fracture site, the second fragment 
comprising an end portion, and an intramedullary space 
within the bone with portions on opposing sides of the 
fracture site, the implant comprising: 

a first end configured to be placed in the intramedullary 
space of the first fragment; 

a second end configured to be placed in the intramedullary 
space of the second fragment and configured to abut the 
end portion of the second fragment to enable axial 
loading of the implant at the second end. 

35) The implant of claim 34 further comprising a form 
configured to enable placement of the first end into the 
intramedullary space of the first fragment through an entry 
point on the bone and further configured to enable displace 
ment of the implant across the fracture site to enable 
positioning of the second end into the intramedullary space 
of the second fragment. 

36) The implant of claim 34 wherein the implant further 
comprises a tip at the second end configured to provide 
Support to an axial load on the implant from abutment of the 
tip against the end portion of the second fragment. 

37) The implant of claim 36 wherein the tip resists 
side-to-side displacement of the second fragment. 

38) The implant of claim 36 wherein the end portion has 
an endosteal Surface having a contour and the tip has a 
contour configured to largely conform to the contour of the 
endosteal Surface. 

39) The implant of claim 38 wherein the surface contour 
of the tip is large enough to spread the axial load on the 
implant at the second end over a large contact area. 

40) The implant of claim 36 further comprising a longi 
tudinal receptor disposed at the tip and configured to capture 
a fastener to releasably mate the implant to the end portion 
and fix the end portion to the tip. 

41) The implant of claim 40 wherein the fastener com 
prises a bone screw. 
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42) The implant of claim 40 further comprising a receptor 
for receiving a driver configured to facilitate movement of 
the implant within the intramedullary space wherein the 
longitudinal receptor and receptor configured to receive the 
driver are the same. 

43) The implant of claim 34 further comprising a receptor 
on the second end for receiving a driver configured to 
facilitate movement of the implant within the intramedullary 
Space. 

44) The implant of claim 43 wherein the receptor is 
disposed on the periphery of the second end of the implant. 

45) The implant of claim 34 further comprising at least 
one cross-locking receptor disposed on the second end. 

46) The implant of claim 45 in which said cross locking 
receptor is directed volarly. 

47) The implant of claim 46 in which the direction is 
approximately 17 degrees Volar. 

48) The implant of claim 45 in which the cross locking 
receptor is directed dorsally. 

49) The implant of claim 48 in which the direction is 
approximately 12 degrees. 

50) The implant of claim 45 in which the cross locking 
receptor is angled distally. 

51) The implant of claim 45 in which the cross locking 
receptor is angled proximally. 

52) The implant of claim 45 wherein the cross-locking 
receptor is configured to capture a fastener, the fastener 
configured to extend through the cross-locking receptor and 
engage the bone of the second fragment to securely position 
the implant within the second fragment. 

53) The implant of claim 52 in which the cross-locking 
receptor is threaded and the fastener is threaded to thread 
ably engage the cross-locking receptor. 

54) The implant of claim 45 wherein the second end has 
a receptor configured to receive a driver configured to 
facilitate insertion of the implant into the intramedullary 
Space. 

55) The implant of claim 54 wherein the cross-locking 
receptor and the receptor is configured to receive the driver 
configured to facilitate insertion of the implant into the 
intramedullary space are the same. 

56) The implant of claim 45 wherein the cross-locking 
receptor is configured to receive a driver configured to 
facilitate insertion of the implant into the intramedullary 
space configured to facilitate longitudinal displacement of 
the implant within the intramedullary space. 

57) The implant of claim 34 further comprising a receptor 
for receiving a driver configured to facilitate movement of 
the implant within the intramedullary space. 

58) The implant of claim 57 the receptor is disposed on 
the tip. 

59) The implant of claim 34 wherein the first end and the 
second end are formed as a single piece. 

60) The implant of claim 34 wherein the first end and the 
second end are formed separate pieces adjoined together to 
form a unitary implant. 

61) The implant of claim 60 wherein the first end com 
prises a tongue and the second end comprises a groove 
configured to receive and capture the tongue of the first end. 

62) The implant of claim 60 wherein the first end and the 
second end are secured together by a fastener. 

63) The implant of claim 62 wherein the fastener com 
prises a screw. 
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64) The implant of claim 34 wherein the second end 
further comprises a cannulated receptor extending through 
the second end and configured to receive a guide wire for 
facilitating positioning of the implant. 

65) The implant of claim 34 wherein the bone comprises 
the radius and the fracture is a distal radius fracture. 

66) A fracture fixation implant for fixation of a broken 
bone, the implant comprising a form that enables insertion 
of the implant in a first direction through an entry point in 
the bone and a form that further enables displacement of the 
implant in a second direction, Substantially opposite to the 
first direction to allow bone purchase on both sides of the 
insertion site. 

67) The implant of claim 66 wherein the broken bone 
comprises a second fragment having an end portion and the 
implant comprises a tip configured to abut the end portion 
and enable axial loading of the implant at the tip. 

68) The implant of claim 67 wherein the end portion 
comprises an endosteal Surface having a contour and the tip 
is contoured to largely conform to the contour of the 
endosteal Surface. 

69) The implant of claim 67 further comprising a longi 
tudinal receptor disposed at the tip and configured to capture 
a fastener to releasably mate the implant to the end portion 
and-fix the bone to the tip. 

70) The implant of claim 69 wherein the fastener com 
prises a bone screw. 

71) The implant of claim 69 further comprising a receptor 
for receiving a driver configured to facilitate movement of 
the implant within the intramedullary space wherein the 
receptor for longitudinal fixation and the receptor for the 
driver are the same. 

72) The implant of claim 66 wherein the bone comprises 
the radius and the fracture is a distal radius fracture. 

73) The implant of claim 66 further comprising a first and 
a second end, the first end configured to be positioned in the 
intramedullary space of a first fragment of the bone and the 
second fragment configured to be positioned in the 
intramedullary space of the second fragment of the bone. 

74) The implant of claim 67 wherein the tip resists 
side-to-side displacement of the second fragment. 

75) The implant of claim 68 wherein the surface contour 
of the tip is large enough to spread the axial load on the 
implant at the second end over a large contact area. 

76) A fracture fixation implant for fixation of a broken 
bone comprising a fracture site, a first and second fragment 
on opposing sides of the fracture site, the second fragment 
having an end portion with, and an intramedullary space 
within the bone with portions on opposing sides of the 
fracture site, the implant comprising: 

a first end configured to be positioned in the intramedul 
lary space of the first fragment; 

a second end configured to be positioned in the intramed 
ullary space of the second fragment, second end having 
a tip configured to abut the end portion of the second 
fragment and configured to enable axial loading of the 
implant at the tip; and 

a form that enables insertion of the implant in a first 
direction through an entry point in the bone and a form 
that further enables displacement of the implant in a 
second direction, Substantially opposite to the first 
direction to allow bone purchase on both sides of the 
insertion site. 
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77) The implant of claim 76 wherein the end portion 
comprises an endosteal Surface having a contour and the tip 
is contoured to largely conform to the contour of the 
endosteal Surface. 

78) The implant of claim 76 further comprising a longi 
tudinal receptor disposed at the tip and configured to capture 
a fastener to releasably mate the implant to the end portion 
and fix the bone to the tip. 

79) The implant of claim 78 wherein the fastener com 
prises a bone screw. 

80) The implant of claim 78 wherein the longitudinal 
receptor is further configured to receive a driver configured 
to facilitate movement of the implant within the intramed 
ullary space. 

81) The implant of claim 76 further comprising at least 
one cross-locking receptor disposed on the second end. 

82) The implant of claim 81 wherein the cross locking 
receptor is directed volarly. 

83) The implant of claim 82 wherein the direction is 
approximately 17 degrees Volar. 

84) The implant of claim 81 wherein the cross locking 
receptor is directed dorsally. 

85) The implant of claim 84 wherein the direction is 
approximately 12 degrees. 

86) The implant of claim 81 in which said cross locking 
receptor is angled distally. 

87) The implant of claim 81 in which said cross locking 
receptor is angled proximally. 

88) The implant of claim 81 wherein the cross-locking 
receptor is configured to capture a fastener, the fastener 
configured to extend through the cross-locking receptor and 
engage the bone of the second fragment to securely position 
the implant within the second fragment. 

89) The implant of claim 88 in which the cross-locking 
receptor is threaded and the fastener is threaded to thread 
ably engage the cross-locking receptor. 

90) The implant of claim 81 wherein the second end has 
a receptor configured to receive a driver configured to 
facilitate insertion of the implant into the intramedullary 
Space. 

91) The implant of claim 90 wherein the cross-locking 
receptor and the receptor configured to receive the driver 
configured to facilitate insertion of the implant into the 
intramedullary space are the same. 

92) The implant of claim 76 further comprising a receptor 
for receiving a driver configured to facilitate movement of 
the implant within the intramedullary space. 

93) The implant of claim 92 wherein receptor is disposed 
on the tip. 

94) The implant of claim 92 wherein the receptor is 
disposed on the periphery of the second end of the implant. 

95) The implant of claim 76 further comprising at least 
one receptor disposed on a peripheral Surface of the first end 
of the implant, the receptor configured to capture a fastener, 
said fastener configured to extend through the receptor and 
engage the bone of the proximal fragment to securely 
position the implant within the first fragment. 

96) The implant of claim 76 wherein the implant has 
largely a banana shape. 

97) The implant of claim 76 wherein the implant has a 
largely S shape. 

98). The implant of claim 76 wherein the entry point 
comprises an extended opening from the fracture site. 
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99) The implant of claim 76 wherein the first end and the 
second end are formed as a single piece. 

100) The implant of claim 76 wherein the first end and the 
second end are formed separate pieces adjoined together to 
form a unitary implant. 

101) The implant of claim 100 wherein the first end 
comprises a tongue and the second end comprises a groove 
configured to receive and capture the tongue of the first end. 

102) The implant of claim 100 wherein the first end and 
the second end are secured together by a fastener. 

103) The implant of claim 102 wherein the fastener 
comprises a screw. 

104) The implant of claim 76 wherein the second end 
further comprises a cannulated receptor extending through 
the second end and configured to receive a guide wire for 
facilitating positioning of the implant. 

105) The implant of claim 76 wherein the tip is configured 
to resist side-to-side displacement of the second fragment. 

106) The implant of claim 77 wherein the surface contour 
of the tip is large enough to spread the axial load on the 
implant at the second end over a large contact area. 

107) A method of fracture fixation for fixation of a broken 
bone using an intramedullary implant having a first end and 
a second end, the broken bone comprising a fracture site, a 
first and second fragment on opposing sides of the fracture 
site, and an intramedullary space within the bone with 
portions on opposing sides of the fracture site, the method 
comprising: 

forming a pathway in the intramedullary space of the 
second fragment to receive the second end of the 
implant; 

inserting the implant into the intramedullary space of the 
first fragment through an entry point on the bone; 

displacing the implant across the fracture site to position 
the second end of the implant in the intramedullary 
space of the second fragment; 

adjusting the angular positioning of the implant within the 
second fragment; 

affixing the second end to the second fragment; 
reducing the fracture; and 
affixing the first end to the first fragment. 
108) The method of claim 107 wherein the second frag 

ment comprises an end portion with an endosteal Surface 
having a contour. 

109) The method of claim 108 further comprising pro 
viding the second end of the implant with a tip comprising 
a contour that largely corresponds to the contour of the 
endosteal Surface and displacing the implant across the 
fracture site and into the intramedullary space of the second 
fragment until the tip abuts the endosteal Surface. 

110) A method of fracture fixation for fixation of a broken 
bone using an intramedullary implant having a first end and 
a second end, the broken bone comprising a fracture site, a 
first and second fragment on opposing sides of the fracture 
site, and an intramedullary space within the bone with 
portions on opposing sides of the fracture site, the method 
comprising: 

inserting the implant into the intramedullary space of the 
first fragment through an entry point on the bone; 
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providing the implant with an operative surface config 
ured to be engaged by a positioning instrument; 

engaging the implant with the positioning instrument; 
actuating the positioning instrument; and 
displacing the second end of the implant across the 

fracture site and into the second fragment. 
111) The method of claim 110 wherein the operative 

Surface comprises a serrated Surface having a plurality of 
teeth. 

112) The method of claim 111 wherein the positioning 
instrument comprises a ratcheting mechanism transformable 
between a first, open position and second, closed position, 
and having a first and second tooth configured to engage the 
teeth of the serrated surface of the implant. 

113) The method of claim 12 further comprising the step 
of closing the ratcheting mechanism and displacing the 
second end of the implant across the fracture site and into the 
second end. 

114) The method of claim 110 wherein the operative 
Surface comprises a plurality of ribs configured to be 
engaged by a positioning instrument. 

115) The method of claim 114 wherein the positioning 
instrument comprises a gear having a plurality of teeth 
configured to engage the ribs of the implant. 

116) The method of claim 115 further comprising the step 
actuating the positioning instrument, whereby said actuation 
causes the gear to rotate and displace the second end of the 
implant into the second fragment. 

117) The method of claim 110 further comprising the 
steps of 

providing the implant with at least a first track; 
providing the positioning instrument with at least a first 

tongue configured to engage the first track on the 
implant; and 
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actuating the positioning instrument to cause the first 
tongue to engage the first track on the implant. 

118) A method of fracture fixation for fixation of a broken 
bone using an intramedullary implant having a first end and 
a second end, the broken bone comprising a fracture site, a 
first and second fragment on opposing sides of the fracture 
site, and an intramedullary space within the bone with 
portions on opposing sides of the fracture site, the method 
comprising: 

inserting the implant into the intramedullary space of the 
first fragment through the fracture site; 

providing the implant with a receptor configured to 
receive a displacement means operatively associated 
with a positioning instrument for displacing the second 
end of the implant across the fracture site and into the 
second fragment; 

engaging the displacement means and receptor, 
actuating the positioning instrument; and 
displacing the second end of the implant across the 

fracture site and into the second fragment. 
119) The method of claim 118 wherein the displacement 

means comprises flexible wire, ribbon or suture. 
120) The method of claim 118 further comprising the 

steps of 
providing the implant with at least a first track extending 

longitudinally on the periphery of the implant; 
providing the positioning instrument with at least a first 

tongue configured to engage the first track on the 
implant; and 

actuating the positioning instrument to cause the first 
tongue to engage the first track on the implant. 
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