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(57) ABSTRACT 

A tibial augment for use With a knee joint prosthesis, 
composed of annular members of different stock siZes, each 
siZe being con?gured to ?t Within a cavity formed in a 
human tibia. The augment may include a stepped distal 
surface. A provisional (temporary) tibial augment used to 
ensure a proper ?t for the permanent augment is also 
provided. The provisional may include grooves con?gured 
to cooperate With a set of ribs on a tong-like holder used for 
removing the provisional from the cavity. A pusher for use 
implanting the tibial augment is also provided. In addition, 
a system for creating a cavity in a human tibia is also 
described. The system preferably includes a guide With a slot 
therein and a set of osteotomes that are inserted Within 
different portions of the slot. Methods for using the tools 
and/or implanting the prosthetic devices discussed above are 
also described. 
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TIBIAL AUGMENTS FOR USE WITH KNEE JOINT 
PROSTHESES, METHOD OF IMPLANTING THE 
TIBIAL AUGMENT, AND ASSOCIATED TOOLS 

[0001] This application is a continuation-in-part of prior 
application Ser. No. 10/225,774, ?led Aug. 22, 2002, Which 
claims the bene?t of Provisional Application No. 60/315, 
148, ?led Aug. 27, 2001, both of Which are hereby incor 
porated by reference. 

[0002] The present invention relates generally to a bone 
augmenting member used to reinforce damaged bone, and 
more particularly to an augment for the proximal portion of 
a human tibia, Where the augment is intended to be 
implanted in the proximal portion of the tibia, just slightly 
beloW the tibial portion of a knee joint prosthesis. The 
present invention also relates to the tool used for implanting 
the tibial augment, and the tools used for making the cavity 
in the bone to receive the augment. In addition, the invention 
also relates to a provisional augment used temporarily to 
ensure that the permanent augment Will be seated Within the 
bone correctly, as Well as to a holder used for holding, 
inserting and removing the provisional augment. 

BACKGROUND OF THE INVENTION 

[0003] Knee replacement surgery methods and knee joint 
prostheses are knoWn in the art. A typical knee joint pros 
thesis includes a rounded femoral component that is attached 
to the distal portion of the femur, and a tibial component, 
Which may be formed of a single piece or from tWo separate 
pieces that are joined together, that is attached to the 
proximal portion of the tibia. The femoral component rides 
on the exposed surface of the tibial component, replicating 
natural knee movement as closely as possible. When such 
knee replacement surgery is performed, an incision is made 
to expose the knee joint in order to enable removal of both 
the proximal portion of the tibia and the distal portion of the 
femur, Which creates surfaces upon Which the tibial and 
femoral components of the knee prosthesis can be attached. 

[0004] In certain situations, additional portions of the 
tibia, other than the relatively narroW proximal portion being 
removed during knee replacement surgery, it may also be 
damaged by arthritis or other problems. In such situations, a 
relatively thick proximal portion of the tibia is often 
removed, and it is replaced With an augment block shaped 
like the bone that has been removed. HoWever, such previ 
ously knoWn methods often result in the removal of an 
unnecessary amount of healthy bone, along With the dam 
aged bone. Thus, for example, even in cases Where the 
peripheral bone Was healthy, and only the internal bone Was 
damaged, prior art methods often removed both the healthy 
peripheral bone and the damaged internal bone 

BRIEF SUMMARY OF THE INVENTION 

[0005] The present invention is intended for situations in 
Which the proximal portion of the tibia is defective, and it 
provides a method and devices that alloW for preservation of 
healthy peripheral bone, While still providing the necessary 
augmentation to the proximal portion of the tibia. Preserva 
tion of the healthy peripheral bone provides for early onset 
of bony ingroWth into the tibial augment and alloWs the bone 
to in?ltrate the augment, restoring the bony platform upon 
Which other implants can reside. 
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[0006] More speci?cally, the present invention provides a 
tibial augment for use With a knee joint prosthesis that is 
made of an annular member With a proximal surface, a distal 
surface, an outer anterior surface, an inner anterior surface, 
an outer posterior surface, an inner posterior surface, an 
inner lateral surface, an outer lateral surface, an inner medial 
surface and an outer medial surface. Preferably, the outer 
lateral surface is curved to de?ne a continuous surface 
connecting the outer posterior surface and the outer anterior 
surface; and the outer medial surface is also curved to de?ne 
a continuous surface connecting the outer posterior surface 
and the outer anterior surface. In addition, the outer anterior 
surface is slightly curved and the outer posterior surface is 
a generally planar surface. The annular member can be made 
in a variety of different stock siZes, With each siZe being 
con?gured to ?t Within a cavity formed in a proximal portion 
of a different siZed human tibia. 

[0007] In certain embodiments, the tibial augment of the 
present invention can include a stepped distal surface, 
thereby de?ning a ?rst distal surface and a second distal 
surface With a transition surface therebetWeen, Where the 
?rst distal surface is located at a greater distance from the 
proximal surface than the second distal surface. The transi 
tion surface can be located at different portions of the 
augment, such as: (1) midWay betWeen the outer lateral 
surface and the outer medial surface; (2) closer to the outer 
lateral surface than to the outer medial surface; or (3) closer 
to the outer medial surface than to the outer lateral surface. 

[0008] The present invention also includes a provisional or 
temporary tibial augment that is used to ensure a proper ?t 
for the permanent augment. The provisional augment is 
preferably composed of a material that is substantially 
transparent to alloW visualiZation of the bony contact sur 
faces that Will likely contact the augment. In addition, in the 
preferred embodiment, the provisional augment preferably 
includes at least one set of generally lateral/medial extend 
ing grooves to facilitate removal of the provisional from the 
cavity formed in the tibia. The grooves are con?gured to 
cooperate With a set of ribs on a tong-like holder used for 
inserting and removing the provisional from the cavity. 

[0009] The present invention also relates to a pusher for 
use in implanting the tibial augment, Where the pusher 
includes a handle portion and an augment seating portion. 
The augment seating portion is connected to one end of the 
handle portion, and is con?gured and arranged to seat a 
particularly siZed tibial augment. 

[0010] In addition, the present invention also relates to a 
system used for creating a cavity in a proximal portion of a 
human tibia for use prior to implanting a knee joint pros 
thesis. The system preferably includes a guide With a slot 
therein and a set of osteotomes that are con?gured and 
arranged to be inserted Within different portions of the slot 
on the guide. 

[0011] Additionally, the present invention also relates to a 
holder for inserting and/or removing a provisional augment 
to/from a cavity in a bone. The holder preferably includes a 
body portion, a pair of legs extending from the body portion, 
a ?nger connected to each of the legs, and a rib extending 
outWardly from each of the ?ngers. Each of the ribs pref 
erably extends in a direction that is generally perpendicular 
to the longitudinal axis of the body portion, and the ribs are 
con?gured and arranged to correspond to grooves on an 



US 2004/0162619 A1 

inner surface of a provisional augment. In a ?rst preferred 
embodiment of the holder, the pair of legs comprises a pair 
of ?exible legs, such that application of a force upon outer 
surfaces of the legs alloWs for the ribs to be disengaged from 
the grooves on the inner surface of the provisional augment 
Without signi?cantly altering the location of the provision 
augment. In the second preferred embodiment of the holder, 
each of the legs is a relatively rigid member, and each of the 
?ngers is attached to one of the legs such that the ?ngers are 
movable With respect to the legs, Whereby movement of the 
?ngers With respect to the legs alloWs for the ribs to be 
disengaged from the grooves on the inner surface of the 
provisional augment Without signi?cantly altering the loca 
tion of the provision augment. The second embodiment of 
the holder is also preferably adjustable to permit a single 
holder to be used With provisional augments of different 
sizes. 

[0012] The present invention also relates to the methods of 
using the tools and/or implanting the prosthetic devices 
discussed above. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] Preferred embodiments of the present invention are 
described herein With reference to the draWings Wherein: 

[0014] FIG. 1 is a perspective vieW of a preferred embodi 
ment of a tibial augment of the present invention; 

[0015] FIG. 2 is a top vieW of the tibial augment of FIG. 
1; 

[0016] FIG. 3 is an anterior vieW of the tibial augment of 
FIG. 1, With the posterior vieW being identical due to 
symmetry along the major axis; 

[0017] FIG. 4 is a lateral vieW of the augment of FIG. 1, 
With the medial vieW being a mirror image thereof; 

[0018] FIG. 5 is a perspective vieW of a tibial augment of 
a different height than that shoWn in the FIG. 1 embodiment; 

[0019] FIGS. 6A-6C are anterior vieWs of three different 
stepped versions of the tibial augment of the present inven 
tion; 

[0020] FIG. 7 is a vieW of a tibia, shoWn With the damaged 
proximal bone surface removed and also including a cavity 
Within Which a tibial augment of the present invention Will 
be implanted; 

[0021] FIG. 8 is a vieW of a tibial augment of the present 
invention, shoWn implanted in place beloW a knee joint 
prosthesis; 

[0022] FIG. 9 is a perspective vieW of a provisional tibial 
augment of the present invention; 

[0023] FIG. 10 is a top vieW of a holder of the present 
invention, Where the holder is intended for use With the 
provisional of FIG. 9; 

[0024] FIG. 11 is a side vieW of the holder of FIG. 10; 

[0025] FIG. 12 is a perspective vieW of a second embodi 
ment of a holder of the present invention; 

[0026] FIG. 13 is a front vieW of the holder of FIG. 12; 
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[0027] FIG. 14 is a perspective vieW of a pusher of the 
present invention, Which pusher is intended to be used to 
implant the tibial augment; 

[0028] FIG. 15 is a bottom vieW of the pusher of FIG. 14; 

[0029] FIG. 16 is a side vieW of the pusher of FIG. 14; 

[0030] FIG. 17 is a front vieW of the pusher of FIG. 14, 
and an enlarged vieW of the augment seating portion upon 
Which a tibial augment has been seated; 

[0031] FIG. 18 is a perspective vieW of a guide and a 
curved osteotome of the present invention, Which are used 
for making a cavity for the augment; 

[0032] FIG. 19 is a bottom vieW of the guide of FIG. 18; 

[0033] FIG. 20 is a side vieW of the guide of FIG. 18; 

[0034] FIG. 21 is a side vieW of the osteotome of FIG. 18; 

[0035] FIG. 22 is a rear vieW of the osteotome of FIG. 18; 

[0036] FIG. 23 is a bottom vieW of the osteotome of FIG. 
18; 
[0037] FIG. 24 is a bottom vieW of the osteotome of FIG. 
25; 
[0038] FIG. 25 is a perspective vieW of the guide of FIG. 
18, shoWn With a second osteotome of the present invention; 

[0039] FIG. 26 is a perspective vieW of the guide of FIG. 
18, shoWn With a third osteotome of the present invention; 

[0040] FIG. 27 is a side vieW of the osteotome of FIG. 26; 
and 

[0041] FIG. 28 is a rear vieW of the osteotome of FIG. 26. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0042] Referring to FIGS. 1 through 4, a ?rst embodi 
ment of the tibial augment of the present invention is shoWn. 
The tibial augment is preferably an annular member 10, and 
it is preferably made from a tantalum based porous material, 
such as Trabecular MetalTM. Trabecular MetalTM is desirable 
because it resembles bone and approximates the physical 
and mechanical properties of bone better than other mate 
rials. Use of such a metal enables increased bonding With the 
adjacent bone by alloWing the bone to groW into its highly 
porous surface. The tibial augment may also be made of 
other materials, and it is preferably made of a material that 
facilitates bony ingroWth. 

[0043] The tibial augment 10 is anatomically siZed and 
shaped to ?ll an existing cavitary defect Within the proximal 
human tibia or a cavity prepared in the proximal portion of 
a human tibia. In the preferred embodiment, a system of 
different stock siZes of augments Would be available, as 
discussed more fully beloW, With different siZes being used 
for different siZed tibias. Further, if desired tWo augments of 
different siZes may be stacked upon each other if such 
stacking is necessary to ?ll the cavity. 

[0044] As shoWn in FIGS. 1 through 4, the tibial augment 
10 includes a proximal surface 12, a distal surface 14, an 
outer anterior surface 16, an inner anterior surface 18, an 
outer posterior surface 20, an inner posterior surface 22, an 
inner lateral surface 24, an outer lateral surface 26, an inner 
medial surface 28 and an outer medial surface 30. Of course, 
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depending on Which tibia (right or left) the augment is being 
implanted into, the surfaces designated as the medial and 
lateral surfaces Will be reversed. However, since the aug 
ment is symmetric With respect to its lateral and medial 
sides, such distinctions are irrelevant, and the terms lateral 
and medial are being used for convenience of description 
only. 
[0045] To mimic the portion of the tibia bone that the tibial 
augment is being implanted into, the outer lateral surface 26 
is curved to de?ne a continuous surface that connects the 
outer posterior surface 20 and the outer anterior surface 16. 
Likewise, the outer medial surface 30 is curved to de?ne a 
continuous surface that connects the outer posterior surface 
20 and the outer anterior surface 16. The outer anterior 
surface 16 is slightly curved and the outer posterior surface 
20 is a generally planar surface. 

[0046] As best shoWn in FIGS. 2 through 4, a majority of 
the annular member 10 is of a substantially uniform thick 
ness, as most readily depicted by the hidden lines of FIGS. 
3 and 4. The major exception to the uniform thickness is a 
channel 32, shoWn in FIGS. 1 and 2, Which de?nes a 
reduced thickness portion. In the preferred embodiment, the 
thickness of the majority of the augment is preferably 
approximately 5 mm thick, and the thickness of the reduced 
thickness portion is preferably approximately 3 mm at its 
narroWest point. HoWever, other dimensions are also con 
templated as being Within the scope of the invention. 
Although the preferred embodiment includes Walls of a 
substantially uniform thickness, With a reduced thickness 
portion near channel 32, it is also contemplated that the 
Walls could be tapered, in either direction, betWeen the 
proximal and distal surfaces. 

[0047] The reduced thickness portion is preferably 
included to provide a space for the stem of a stemmed tibial 
base plate of a knee joint prosthesis. One example of such 
a stemmed tibial base plate is shoWn in FIG. 8, Which shoWs 
a knee joint prosthesis 100 that includes stemmed tibial base 
plate 102 With a stem 104 extending through the tibial 
augment 10. FIG. 8 also shoWs a tibial articulating surface 
106 and a femoral component 108, Which are also parts of 
the knee joint prosthesis 100. Although the present augment 
10 is shoWn and described for use With a stemmed tibial base 
plate and includes a channel for accommodating the base 
plate’s stem, it is contemplated that the present invention 
could also be used With other forms of base plates Without 
stems, and therefore the channel could be omitted. Further, 
it is also contemplated that the inner surfaces of the tibial 
augment of the present invention could be modi?ed to 
accommodate other designs of tibial base plates, such as 
pegged base plate designs. 
[0048] As shoWn in FIG. 3, both the outer medial surface 
30 and the outer lateral surface 26 have a distal taper (i.e. 
doWnWard slope) of betWeen approximately 8 degrees and 
approximately 30 degrees, With a taper of approximately 19 
degrees being preferred. Such tapers replicate the tapers 
commonly found in corresponding areas of the proximal 
portions of human tibias. Since the thickness of the annular 
member 10 is generally uniform from its proximal side to its 
distal side, the inner medial surface 28 and the inner lateral 
surface 24 Will also have the same taper as the outer lateral 
and medial surfaces. 

[0049] Referring noW to FIG. 4, the outer posterior sur 
face 20 has a distal taper of less than approximately 17 
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degrees, With a taper of approximately 12 degrees being 
preferred. The outer anterior surface 16 is an essentially 
normal surface relative to the proximal surface 12. Like the 
tapers of the lateral and medial surfaces, those of the anterior 
and posterior surfaces Were also chosen to mimic the tapers 
of the appropriate portions of a human tibia. Once again, due 
to the relatively uniform thickness, the tapers of the inner 
posterior and anterior surfaces (22 and 18, respectively) Will 
be the same as those of the corresponding outer posterior and 
anterior surfaces (20 and 16, respectively). 

[0050] The present invention also comprises a system of a 
plurality of differently siZed augments that can be held on 
hand in order to accommodate tibias of different siZes. It is 
contemplated that three or four different siZes in the anterior/ 
posterior-medial/lateral direction should suffice for most 
applications. For example, the lateral/medial dimension 
could range from about 40 mm to about 80 mm, When 
measured from its Widest point (Which is at the proximal 
surface). Thus, if four siZes Were to be used, the lateral/ 
medial dimension of the smallest tibial augment (at its 
Widest point) Would be 48 mm for an extra small augment, 
52 mm for a small augment, 59 mm for a medium augment 
and 67 mm for a large augment. Additionally, the anterior/ 
posterior dimension could range from about 30 mm to about 
40 mm, When measured from the Widest point in the 
anterior/posterior direction (Which is at the proximal sur 
face). Thus, the approximate minimum dimensions for extra 
small, small, medium, and large augments Would be 33 mm, 
34 mm, 36 m and 38 mm, respectively. 

[0051] Further tWo different heights of augments should 
be available, Where the height is measured from the proxi 
mal surface 12 to the distal surface 14. In cases Where the 
decay has only extended a small distance into the tibia, a 
shorter augment can be used than that needed Where the 
decay has extended to a greater depth of the bone. As a 
general rule, as much healthy bone should be preserved as 
possible. HoWever, if the decay is relatively deep, tWo 
augments of different siZes may be stacked upon each other. 
For example, a small augment may be stacked upon an extra 
small augment; a medium augment may be stacked upon a 
small augment; or a large augment may be stacked upon a 
medium augment. Due to the shapes of the outer peripheries 
of the augments, stacking essentially creates extensions of 
the outer lateral, medial, posterior and anterior surfaces. 

[0052] It is believed that tWo different heights should be 
suf?cient to remedy most tibial bone decay situations that 
are suitable for correction by implantation of a tibial aug 
ment. For example, augments could be available in 15 mm 
and 30 mm heights. HoWever, more than tWo heights may 
also be produced, if desired. The tibial augment 10 shoWn in 
FIGS. 1 through 3 is one example of an augment of the 30 
mm height, and the tibial augment 40 shoWn in FIG. 5 is one 
example of an augment of the 15 mm height. The augment 
40 of FIG. 5 is essentially the same as the augment 10 of 
FIGS. 1 through 4, except for the height thereof. Accord 
ingly, the same index numbers have been used in FIG. 5 as 
those used in FIGS. 1 through 4. 

[0053] In order to accommodate the requirements of most 
situations, multiple siZes and shapes of augments may be 
desired. In the preferred embodiment of a set of augments, 
six different siZes of augment are believed to be sufficient— 
extra small, small, medium and large in a short height (such 
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as 15 mm) and medium and large in a tall height (such as 30 
Thus, in a system including these basic siZes, there is 

no tall height (such as 30 mm) augments in the extra small 
siZe or the small siZe. It is believed that defective bone 
portions corresponding to these tWo siZes are better suited to 
be corrected by other methods. 

[0054] Of course, all of the dimensions discussed above 
(and beloW) are being provided by Way of example only, and 
other dimensions are also contemplated as being Within the 
scope of the invention. HoWever, the dimensions provided, 
as divided into four different increments, are believed to be 
able to accommodate the needs of the majority of patients. 
Accordingly, only a limited stock of differently siZed aug 
ments Would need to be kept on hand. Thus, for example, a 
kit of augments Would only need to contain four different 
siZes of augments of the 15 mm height, and tWo different 
siZes of augments of the 30 mm height. 

[0055] Turning noW to FIGS. 6A through 6C, three 
different stepped versions of a tibial augment are shoWn. 
More speci?cally, FIG. 6A shoWs stepped augment 50, 
FIG. 6B shoWs stepped augment 60 and FIG. 6C shoWs 
stepped augment 70. Since only the distal surface of the 
stepped augments is different from the augment of FIGS. 1 
through 4, only that portion needs to be discussed. In 
addition, the same index numbers as those used in FIGS. 1 
through 4 Will be used for similar features found in FIGS. 
6A through 6C. 

[0056] FIG. 6A shoWs tibial augment 50, Which includes 
a stepped distal surface 14a/14b With a transition surface 52 
therebetWeen. As shoWn in the ?gure, distal surface 14a is 
located at a greater distance from the proximal surface 12 
than distal surface 14b. In this embodiment, the transition 
surface 52 is located approximately midWay betWeen the 
outer medial surface 30 and the outer lateral surface 26. 

[0057] A second embodiment of a stepped tibial augment 
is shoWn in FIG. 6B, as represented by tibial augment 60. 
In this embodiment, as in the FIG. 6A embodiment, distal 
surface 14a is located at a greater distance from the proximal 
surface 12 than distal surface 14b. The main difference 
betWeen this embodiment and the FIG. 6A embodiment is 
the location of the transition surface 52. In this embodiment, 
the transition surface 52 is located closer to the outer lateral 
surface 26 than to the outer medial surface 30. 

[0058] FIG. 6C shoWs a third embodiment of a stepped 
tibial augment 70. In this embodiment, as in the embodi 
ments of FIG. 6A and 6B, distal surface 14a is located at a 
greater distance from the proximal surface 12 than distal 
surface 14b. The main difference betWeen this embodiment 
and the other tWo embodiments is the location of the 
transition surface 52. In this embodiment, the transition 
surface 52 is located closer to the outer medial surface 30 
than to the outer lateral surface 26. 

[0059] The embodiments of FIGS. 6A through 6C are 
especially useful Where there has been uneven tibial decay, 
i.e., Where there is more decay on either the lateral side or 
the medial side than on the other side. By using one of the 
stepped tibial augments shoWn in FIGS. 6A through 6C, 
more healthy bone, if it exists on one side or the other, can 
be preserved, and mostly only defective bone Will end up 
being removed When forming a stepped cavity to implant the 
tibial augment. In other Words, the base of the cavity into 

Aug. 19, 2004 

Which the stepped tibial augment Will be implanted Will be 
stepped to correspond to the stepped distal surface of the 
augment. Such a stepped-base cavity provides for preserva 
tion of more healthy bone on the shalloWer side, as com 
pared With a ?at-based cavity Where bone has been removed 
to a depth equal to the depth of the loWest damaged area of 
bone. 

[0060] Suggested heights for the stepped tibial augments 
of FIGS. 6A through 6C are 15 mm and 30 mm (as 
measured from the proximal surface 12 to the distal surfaces 
14b and 14a, respectively). Of course, other heights are also 
contemplated as being Within the scope of the invention. 

[0061] FIG. 7 shoWs an example of a human tibia 80 into 
Which a cavity 82 has been prepared or formed in a proximal 
portion thereof. The cavity 82 of this example has a ?at base 
84, so it is suitable for tibial augments With ?at distal 
surfaces, such as those depicted in FIGS. 1 through 5. 
HoWever, those of ordinary skill in the art should be able to 
adapt the ?at base 84 into a stepped base using the cavity 
forming techniques described hereinbeloW. 

[0062] The tibia 80 of FIG. 7 is shoWn in a state prior to 
implantation of a tibial augment and a knee joint prosthesis. 
More speci?cally, the extreme proximal portion of the tibia 
80 has been removed. Normally, most, if not all, of the 
removed proximal portion Will be damaged tibial bone. 
HoWever, a small amount of healthy bone may also need to 
be removed at the same time in order to provide a relatively 
?at surface upon Which the ?at-bottomed tibial base plate 
102 (FIG. 8) can be seated. 

[0063] Either prior to removing the extreme proximal 
portion 86, or immediately after removing it (depending 
upon Which surgical techniques are used), an intramedullary 
rod 88 may be inserted and used to de?ne the relationship 
betWeen the knee prosthesis stem and the tibial augment. 

[0064] An example of a tibial augment 10 that has been 
implanted into a human tibia is shoWn in FIG. 8. This ?gure 
shoWs hoW the tibial augment 10 that is seated Within a 
cavity, such as cavity 82 of FIG. 7, is positioned directly 
distal of the stemmed tibial base plate 102. Preferably, the 
tibial base plate 102 is cemented to the tibial augment 10. 
The remainder of the components of the knee joint prosthe 
sis 100 (the articulating surface 106, the femoral component 
108, etc.) are all implanted in the customary manner. It 
should be noted that although only one form of knee joint 
prosthesis has been shoWn and described, the tibial aug 
ments of the present invention can be used With other types 
of knee joint prostheses. 

[0065] FIG. 9 shoWs an example of a provisional tibial 
augment 90, Which is a temporary augment used as a test to 
ensure that the permanent augment Will ?t properly Within 
the cavity. Although only one siZe provisional is shoWn and 
described, provisional augments should be made to corre 
spond to every siZe of tibial augment, including the stepped 
augments. There are tWo main differences betWeen the 
provisional augment 90 and the permanent augments of 
FIGS. 1 through 6C. 

[0066] First, the provisional augment 90 may be made of 
a material Which indicates the bony areas of the provisional 
so that the surgeon can visualiZe hoW the augment ?ts Within 
the cavity. For example, the provisional may be made of a 
transparent or photo-elastic material. One example of a 
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suggested material for the provisional is polyphenylsulfone, 
although other materials are also contemplated. 

[0067] Second, provisional augments preferably include a 
set of grooves 92/94 on the inner medial surface 28 and the 
inner lateral surface 24. These grooves 92 and 94 extend in 
the generally lateral/medial direction, and are con?gured to 
cooperate With ribs 96 on holder 110 shoWn in FIG. 10. The 
holder 110 is designed to facilitate insertion and removal of 
the provisional augment 90 to/from the cavity 82 (FIG. 7) 
in order to determine that there is a proper ?t betWeen the 
cavity and the provisional augment (and therefore there is 
necessarily a proper ?t With the permanent augment also, 
since both the provisional and the permanent augment are 
the same siZe and shape). 

[0068] The holder 110 includes tWo ?exible legs 112 that 
extend in one direction (to the left, as shoWn in FIGS. 10 
and 11) to a body portion 114 that is topped With a croWn 
portion 116. As shoWn toWards the right-hand sides of 
FIGS. 10 and 11, each leg 112 connects With a shoulder 
portion 118. Each shoulder portion 118 in turn extends into 
a ?nger portion 120, upon Which the ribs 96 are situated. The 
loWermost surfaces of the shoulders 118 each include a stop 
surface 122, Which is used to align the holder 110 With the 
proximal surface 12 of the provisional 90 (FIG. 9) to 
facilitate the mating of the ribs 96 of the holder 110 With the 
grooves 92 and 94 of the provisional 90. 

[0069] The holder 110 is preferably made of stainless 
steel, but it is contemplated that it may also be fabricated 
from plastic. Akey consideration When selecting material is 
that the legs 112 must be ?exible enough to be able to be 
biased inWardly toWards each other With light force applied 
from the surgeon’s thumb and fore?nger, but they must also 
be resilient enough to return to their original positions When 
the force is removed. 

[0070] In use, the legs 112 of the holder 110 are ?exed 
inWardly by the surgeon, and the ?ngers 120 are inserted into 
the interior of the provisional 90 (Which is an annular 
member). Once the stops 122 contact the proximal surface 
12 of the provisional, the ribs 96 of the holder should be face 
to face With the grooves 92 and 94 of the provisional 90. 
Pressure on the legs 112 can noW be released, and the legs 
112 Will ?ex outWardly until the ribs 96 mate With the 
grooves 92 and 94. At this point, the holder 110 can be 
moved (such as by holding the croWn portion 116 and/or by 
the body portion 114), and the provisional 90 Will remain 
attached to the holder 110, for inserting/removing the pro 
visional 90 to/from the cavity 82 (FIG. 7). 

[0071] One important feature of the holder 110 is that it 
can be disengaged from the provisional Without affecting the 
position of the provisional. Thus, once the provisional is 
seated in the desired position, the legs 112 can be squeeZed 
together, and the holder 110 can be removed Without dis 
rupting the position of the provisional. 

[0072] Only one siZe holder 110 has been shoWn, but it 
should be understood that since the ribs of the holder are 
speci?cally con?gured to make contact With the grooves on 
the inner surfaces of a provisional tibial augment, a different 
siZed holder is necessary for each different siZed provisional. 
HoWever, since the grooves are near the proximal surface of 
the each provisional, no additional holder needs to be 
fabricated for a provisional that has the same siZed proximal 
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surface as another provisional. In the preferred set of aug 
ments and provisionals, there are six basic siZes—(1) extra 
small With 15 mm height; (2) small With 15 mm height; (3) 
medium With 15 mm height; (4) medium With 30 mm height; 
and (5) large With 15 mm height and (6) large With 30 mm 
height. HoWever, in the preferred embodiment, the 30 mm 
height medium-siZed provisional (or augment) is essentially 
a 15 mm height medium-siZed provisional (augment) 
stacked upon a 15 mm height small-siZed provisional (aug 
ment). Similarly, in the preferred embodiment, the 30 mm 
height large-siZed provisional (or augment) is essentially a 
15 mm large-siZed provisional (augment) stacked upon a 15 
mm medium-siZed provisional (augment). Thus, the 30 mm 
height medium-siZed provisional can employ the same 
holder as the 15 mm medium-siZed provisional (since they 
have the same proximal dimensions), and the 30 mm large 
siZed provisional can employ the same holder as the 15 mm 
large-siZed provisional. Accordingly, in the preferred set of 
six differently siZed provisionals, only four holders are 
utiliZed because one holder does double duty for both the 30 
mm medium provisional and the 15 mm medium provi 
sional, and another holder does double duty for both the 30 
mm large provisional and the 15 mm large provisional. 

[0073] Further, if extra small, small, medium and large 
stepped provisionals are also included, the number of hold 
ers does not need to be increased because the rib spacing on 
a stepped provisional is the same as that of a similarly siZed 
?at-bottomed provisional. Thus, the extra small holder can 
be used With the extra small stepped provisional, the small 
holder With the small stepped provisional, the medium 
holder With the medium stepped provisional, and the large 
holder With the large stepped provisional. 

[0074] Turning noW to FIGS. 12 and 13, a second 
embodiment of the holder Will be shoWn and described. The 
second embodiment of the holder, Which Will be designated 
as holder 111, is adjustable so that it can be used With 
provisionals of a variety of different siZes, as Well as With 
provisionals other than tibial augment provisionals, such as 
femoral provisionals. Holder 111 includes a body portion 
113 that serves as a handle and may optionally include a 
ribbed surface 115 that alloWs for a more secure grip. The 
body portion 113, Which de?nes a longitudinal axis (a 
vertical axis as shoWn in FIGS. 12 and 13), is connected to 
a pair of legs 117. These legs 117 are each preferably 
L-shaped, and are preferably attached to the loWer portion of 
the body portion 113 by Welding (although other attaching 
means, such as screWs, may be used instead). On the other 
hand, if desired, the legs 117 and the body portion 113 may 
be formed as a single unit, such as by casting, Which Will 
eliminate the need for any attaching means for connecting 
the legs With the body portion. When vieWed together, the 
body portion 113 and the legs 117 de?ne a generally 
fork-shaped component, as shoWn in FIG. 13. 

[0075] Each of the legs 117 includes a ?nger 119 con 
nected thereto. The ?ngers 119 are preferably connected to 
the legs 117 via an externally threaded shaft 121. The 
threaded shaft 121 is divided in half such that one half is 
threaded in one direction and the other half is threaded in the 
opposite direction. Each of the ?ngers includes an internally 
threaded aperture 123 that is con?gured to mate With the 
associated portion of the threaded shaft 121. Thus, When 
knob 125 is turned in one direction, the threaded shaft 121 
Will rotate Within threaded apertures 123, Which Will cause 
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the ?ngers 119 to separate from each other, and When the 
knob is turned in the other direction, the ?ngers 119 Will 
move toWards each other. For example, the threaded shaft 
121 could be con?gured such that clockwise rotation of the 
knob 125 Will cause the ?ngers 119 to move closer together 
and counterclockWise rotation Will cause the ?ngers to move 
farther apart (or, if desired, it could be con?gured in the 
opposite manner, Where clockWise rotation causes greater 
separation and counterclockWise rotation reduces the sepa 
ration distance). As shoWn in FIG. 13, each of the ?ngers 
119 preferably includes a thickened portion 129, Which 
serves to increase the contact area betWeen the threaded 
aperture 123 and the threaded shaft 121. Thickened portions 
129 also provide stops that prevent the ?ngers 119 from 
coming too close together. 

[0076] For the purpose of connecting the threaded shaft 
121 to the legs 117, each of the legs preferably includes an 
open-ended slot 127 for receiving the ends of the shaft, 
Which are preferably not threaded. After one end of the 
threaded shaft 121 has been inserted into each slot 127, a 
small metal block is Welded to each slot to close its open 
end, Which serves to maintain the threaded shaft in position, 
While still alloWing rotation of the threaded shaft With 
respect to the legs. Of course, other methods of attaching the 
threaded shaft 121 to the legs 117 are also contemplated as 
being Within the scope of the invention. 

[0077] A secondary shaft 131 is also provided in parallel 
With the threaded shaft 121. The secondary shaft 131 is 
preferably not threaded, and is provided in order to prevent 
the ?ngers 119 from rotating With respect to the legs 117 
When the threaded shaft 121 is rotated. The ?ngers 119 are 
connected to the secondary shaft 131 via a pair of apertures 
133 (Where one aperture extends through each ?nger), Which 
alloWs the ?ngers to slide along, as Well as rotate With 
respect to, the secondary shaft 131. Optionally, in order to 
alleviate possible binding as the ?ngers 119 travel along the 
secondary shaft 131, the secondary shaft may be slightly 
tapered from the center thereof. For example, the center 
portion 135 may be made of full diameter, and extending 
outWardly therefrom toWards the legs 117, the secondary 
shaft 131 may include a one degree taper (although tapers of 
different degrees may also be provided), With the ends seated 
Within apertures 133 preferably being of the same diameter 
as the center portion 135. Preferably, the secondary shaft 131 
is Welded in place at the apertures 133, although other Ways 
of attaching the secondary shaft to the legs may also be used. 
Additionally, other means of preventing the ?ngers 119 from 
rotating With respect to the threaded shaft are also contem 
plated as being Within the scope of the invention. For 
example, the legs and/or the body portion may include some 
form of protrusion extending therefrom for preventing rota 
tion of the ?ngers 119 With respect to the legs 117, but Which 
still permits the ?ngers to move sideWays (i.e., toWards and 
aWay from each other) With respect to the legs. As another 
example, the upper portions of the ?ngers 119 may be 
con?gured to include forks that extend upWardly to straddle 
the legs 117 and/or the loWer portion of the body portion 
113. 

[0078] Each of the ?ngers 119 also includes a rib 137, and 
they also each preferably include a stop surface 139. As With 
holder 110 of FIGS. 10 and 11, the ribs 137 of holder 111 
are con?gured to mate With the grooves 92 and 94 of the 
provisional 90 (FIG. 9) for inserting and removing the 
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provisional to/from the cavity, and the stop surfaces 139 are 
used to align the holder 111 With the proximal surface 12 of 
the provisional 90 to facilitate mating the ribs of the holder 
With the grooves of the provisional. 

[0079] The holder 111 is preferably made of stainless steel 
or of another metal, but other materials may be used for all 
or for only some of the components. For example, plastic 
may be used for certain parts such as the body portion 113, 
the knob 125 and the secondary shaft 131, While a metal or 
other different material may be used for the remaining 
components. 

[0080] In order to accommodate many different siZes of 
tibial augment provisionals, as Well other types of provi 
sionals (such as femoral provisionals), the spacing of the 
?ngers 119 should be able to be adjusted so that the ?ngers 
are far enough apart to enable the ribs 137 to engage With the 
grooves of the largest provisional, as Well as to be adjusted 
to be close enough together for use With the smallest 
provisional. For example, a distance of approximately tWo 
inches betWeen the outer surfaces of the ?ngers 119 When 
separated at the maximum distance and a distance of 
approximately three quarters of an inch When separated at 
the minimum distance should be sufficient for most uses. Of 
course, these dimensions are only provided as a suggestion, 
and other dimensions may also be used. 

[0081] In use, the knob 125 is rotated to separate the 
?ngers 119 by a distance that is less than the distance that 
separates the grooves of the provisional being acted upon 
(such as grooves 92 and 94 of provisional 90 in FIG. 9). The 
stop surface 139 is positioned upon the proximal surface of 
the provisional, and the ribs 137 of the holder are aligned 
With the grooves 92 and 94 of the provisional 90 (FIG. 9). 
The knob 125 is again rotated to make the ribs 137 engage 
the grooves 92 and 92, and the provisional 90 is inserted into 
the cavity 82 (FIG. 7). The holder 111 can be disengaged 
from the provisional 90 by rotating the knob 125 to bring the 
?ngers 119 closer together, separating the ribs 137 from the 
grooves 92 and 94. One important feature of the holder 111 
is that is alloWs the ribs to be disengaged from the grooves 
Without signi?cantly altering the location of the provisional 
Within the cavity. When the provisional 90 is to be removed 
from the cavity 82, the holder 111 is again used in the 
manner described above. 

[0082] The preferred embodiments of the provisional and 
holder combination have been shoWn and described With 
grooves on the inner lateral and medial surfaces. HoWever, 
it is also contemplated that the grooves could be placed on 
the inner anterior and posterior surfaces, and that the spacing 
of the ?ngers on the holder could be adjusted accordingly. 
Further, detents could be substituted for the grooves, and a 
spring loaded holder for mating With the detents could also 
be used. 

[0083] It is also contemplated that other means for insert 
ing the provisional may also be used. For example, the 
provisional may include a threaded circular holder into 
Which a threaded handle member can be inserted and 
removed. 

[0084] Turning noW to FIGS. 14 through 17, these ?gures 
shoW an example of a tibial augment pusher 130, Which is 
used to seat a tibial augment Within the cavity of the 
proximal portion of the tibia. The pusher 130 (or one of the 
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holders) may also be used in conjunction With the provi 
sional tibial augment as a tamp. In situations Where a bone 
graft is necessary to ?ll a void Within the tibia in preparation 
for receiving the provisional tibial augment Within the 
cavity, the void could be ?lled With morseliZed bone and the 
provisional tibial augment (in combination With a holder or 
pusher) could be used to tamp the morseliZed bone into 
place. 

[0085] The pusher 130 includes a handle portion 132 and 
an augment seating portion 134. The augment seating por 
tion 134 is further divided into a head portion 136 and a 
platform portion 138. The head portion 136 is preferably 
shaped to mimic the interior surfaces of the tibial augment 
10 (FIG. 1), except the head portion 136 is slightly smaller 
than the corresponding surfaces of the tibial augment 10 
associated thereWith, Which permits the head portion 136 to 
be easily seated Within (and easily WithdraWn from) the 
tibial augment 10. More speci?cally, there is preferably 
approximately 0.030 inches (0.762 mm) clearance betWeen 
the outer surface of the head portion 136 and the inner 
surfaces of the tibial augment 10, as represented by distance 
“X” in FIG. 17, Which includes (in the main vieW) a front 
vieW of pusher 130 and a magni?ed vieW of part of the head 
portion 136 of the same pusher, but With a tibial augment 10 
seated thereon. That is, the magni?ed vieW of FIG. 17 shoWs 
the head portion 136 in hidden lines to represent that the 
head portion is hidden behind the augment 10, With the inner 
surface of the augment (also in hidden lines) spaced from the 
outer surface of the head portion 136 by distance “X.” 

[0086] As also shoWn in the magni?ed portion of FIG. 17, 
the proximal surface 12 of the augment 10 contacts the 
planar surface 140 of the platform portion 138, Which 
provides a surface from Which the surgeon can apply light 
pressure to the augment 10 to align, locate, and to seat it 
Within the cavity 82 (FIG. 7). As can be seen in FIGS. 16 
and 17, the planar surface 140 is provided upon the platform 
portion 138 at the interface betWeen the platform portion 
138 and the head portion 136. 

[0087] Since the shape of the head portion 136 mimics the 
shape of the interior surfaces of the augment 10, it folloWs 
that the head portion 136 should have a taper of approxi 
mately 19 degrees (+/—3 degrees) at the surface that corre 
sponds to the inner medial and lateral surfaces (as shoWn in 
FIG. 17), and that it should have a taper of approximately 
12 degrees (+/—3 degrees) at the surface that corresponds to 
the inner posterior surface (as shoWn in FIG. 16). Further, 
as also shoWn in FIG. 16, the surface of the head portion 136 
that corresponds to the inner anterior surface is not tapered, 
but is instead substantially perpendicular to the platform 
portion 138. 

[0088] In order to properly orient a tibial augment 10 
Within a cavity, the pusher 130 must have a head portion 136 
that is appropriately shaped, as discussed above, and the 
head portion must also be appropriately siZed. Thus, as With 
the provisional holders 110 discussed earlier, a number of 
pushers may be provided for the set of augments. For 
example, if there are four siZes of augments (extra small, 
small, medium and large), With tWo heights available (15 
mm and 30 mm) for the medium and the large siZes only, 
then there is a total of six differently siZed augments. 
Accordingly, as With the provisional holders 110, there 
should also be four differently siZed pushers—one pusher 
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for the 15 mm extra small augment; one for the 15 mm small 
augment; one for the 15 mm medium augment, the 30 mm 
medium augment, and the medium stepped augments; and 
one for the 15 large augment, the 30 mm large augment, and 
the large stepped augments. 

[0089] In its preferred form, each pusher 130 is preferably 
made With an aluminum handle portion 132 and an acetyl 
seating portion 134. HoWever, other materials can also be 
used. For example, the seating portion could be made from 
various polymers or metals and the handle portion could be 
made of a different metal or from plastic. 

[0090] Turning noW to FIGS. 18 through 28, a guide and 
several associated osteotomes that are all used to create a 
cavity in the tibia are shoWn and Will be described next. One 
important aspect of the present invention is that the cavity 
formed in the tibia (such as cavity 82 of FIG. 7) must be 
carefully created so that the tibial augment ?ts as precisely 
as possible. Among the advantages of a precise ?t is that the 
more precise the ?t, the greater the stability of the implant. 
Accordingly, the present invention includes tools and a 
method of creating a cavity of the proper siZe and shape. 
Although only one method of creating the cavity Will be 
shoWn and described, other methods may also be used as a 
supplement to or in place of the method described. For 
example, a rasp technique may be used to either create the 
cavity or to make ?ne adjustments to a cavity created by 
another method. With such a technique, a rasp shaped like a 
tibial augment (With a rasp-like outer surface and a handle) 
is used to remove the bone and form the cavity (or to make 
?ne adjustments to the shape of the cavity). 

[0091] FIG. 18 shoWs a preferred embodiment of a guide 
142 With a ?rst curved osteotome 144 inserted into a portion 
of a slot 146 formed Within the guide 142. FIG. 25 shoWs 
a second curved osteotome 148 (inserted into the guide 142), 
and FIG. 26 shoWs a straight osteotome 150 (also inserted 
into the guide 142). As the folloWing description Will shoW, 
all three different osteotomes (144, 148 and 150) are 
required to form the cavity 82 (FIG. 7) because of the 
con?guration of the slot 146, Which is speci?cally con?g 
ured to properly orient the osteotomes to create a cavity that 
corresponds to the tibial augment being implanted therein. 
The osteotomes 144, 148 and 150 are preferably made of 
stainless steel, although other materials are also contem 
plated. 

[0092] As With several of the other components, the 
osteotomes and guides are preferably con?gured in a variety 
of different siZes. In the preferred embodiment, there are 
four sets of osteotomes (extra small, small, medium and 
large) and four guides (extra small, small, medium, and 
large). As described more fully beloW, these four sets of 
osteotomes and four guides can be used to create a cavity in 
the tibia for any of the 15 mm, 30 mm or stepped augments 
of the preferred embodiment. 

[0093] Turning ?rst to FIGS. 18, 21 and 22, the ?rst 
curved osteotome 144 includes a handle 152 With a croWn 
154 at the top end thereof. The curved osteotome 144 also 
includes a cutting portion 156 attached to the handle 152, 
and the cutting portion includes a tapered edge 158 at its far 
end and a plurality of ?rst (or distal) stops 160 for hindering 
the cutting portion from extending into the slot 146 of the 
guide 142 past a predetermined distance. The cutting portion 
156 of the osteotome 144 also includes at least one second 














