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(54) Bone reaming system

(57) A system for reaming bone is disclosed, which
includes an intramedullary member (70) and a guide
member (80). The intramedullary member (70) includes
a first and second ends and a longitudinal axis extending
in a first direction between the first and second ends. The
guide member (80) is coupled to the first end of the in-
tramedullary member and having a body (88). The body
(88) has first and second apertures (86a, 86b) each ex-

tending entirely through at least a portion of the body.
The first aperture (86a) includes a first length defining a
first axis. The second aperture (86b) includes a second
length defining a second axis. The first and second ap-
ertures (86a, 86b) are oriented with respect to the in-
tramedullary member (70) such that the first and second
axes each extend in the first direction and are offset from
the longitudinal axis of the intramedullary member (70).
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Description

BACKGROUND OF THE INVENTION

[0001] Joint replacement surgery is a common ortho-
pedic procedure for joints such as the shoulder, hip, knee,
ankle and wrist. Prior to implanting prosthetic compo-
nents in a joint of a patient, a surgeon generally has to
resect at least a portion of the patient’s native bone in
order to create a recess or void for receiving at least a
portion of the prosthetic components being implanted.
During the process of resecting bone, a surgeon gener-
ally only resects the amount of bone that is needed in
order to properly implant the prosthetic components in
the joint. Once native bone is resected from a joint, it is
gone forever. Thus, the surgeon typically attempts to
maintain as much native structural integrity of the joint
as he or she can during the resection process.
[0002] When previously implanted prosthetic compo-
nents fail for any one of a variety of reasons, a revision
procedure is often necessary. An issue generally en-
countered by surgeons replacing joints during a revision
procedure is the additional loss of native bone near the
joint being replaced. This bone loss is typically due to
movement of the component or components after im-
plantation or even degeneration or further degeneration
of the bone, which can form bone voids that have unpre-
dictable and non-uniform shapes.
[0003] When bone voids are observed in either the
proximal tibia or distal femur, or both, it is standard sur-
gical practice to fill those voids as part of the revision
surgical procedure. The preferred practice is to fill those
voids with weight bearing void fillers, typically made of
an implant-grade metal such as titanium. However, be-
cause the bone voids are typically irregular in shape,
some preparation of the bone void area is typically re-
quired prior to implantation of the void filler. This prepa-
ration (typically by reaming, broaching or milling) ensures
there is sufficient room in the bone void for the void filler.
An accurate fit between the shaped bone void and the
void filler is also important for establishing joint line, and
allowing for weight bearing and bone remodeling during
the recovery process.
[0004] Different methods are commonly used to at-
tempt to prepare the bone void area to create an accurate
fit between the shaped bone void and void filler. One
method is to ream along the intramedullary ("IM") axis,
followed by broaching. Another method is to ream along
the IM axis, followed by freehand burring or rongeur bone
removal, which may also be followed by broaching. Prob-
lems with these methods include that reaming is per-
formed on the IM axis only, so that void areas at a dis-
tance from the IM axis, which commonly occur, can only
be resected using manual methods. Moreover, broach-
ing generally has at least two problems. First, a manual
operation can be time consuming, particularly in cases
of sclerotic bone, which exposes the patient to an in-
creased risk of infection and longer recovery. Second, in

the case of large bone voids, broaching generally needs
to be performed in a multi-step process because attempt-
ing to remove high volumes of bone in a single broaching
step generally requires high impact forces to the bone.
Also, freehand bone removal, either powered or unpow-
ered, such as with a burr or rongeur, often does not pro-
duce accurate void shapes to receive predefined pros-
thetic components. A typical result is that areas remain
where the outer walls of the void filler do not contact the
void, which may lead to undesirable stress distribution
and possible loss of bone regrowth. Also typical is the
time consuming requirement of iterative bone removal,
with multiple checks against the void fillers, to obtain a
correct fit.
[0005] Occasionally the bone loss or bone deformity
is so significant that the surgeon must resect a portion
of bone along its length and supplement the bone loss
with a bone augment. Since the surgeon typically at-
tempts to preserve as much native bone as possible, the
result of the resection is typically a bone that has multi-
level plateaus, where the bone augment is commonly
placed between the joint prosthesis and one plateau in
order to augment the missing bone, and the prosthesis
itself is placed against the other plateau. However, this
resection generally does not eliminate the need for a void
filler. Generally, the bone void extends through the mul-
tilevel plateaus, which creates an area where the void
filler would be exposed and would interfere with the place-
ment of the bone augment when implanted. Unfortunate-
ly, this situation is often unpredictable as the surgeon is
often unaware of the need to augment until the previous
prosthesis has been removed.
[0006] Thus, there is a need for a bone void filler that
is adaptable to be used in both a joint revision procedure
requiring a bone augment so as to not interfere with the
placement of the augment and a joint revision procedure
where a bone augment is not needed.

BRIEF SUMMARY OF THE INVENTION

[0007] According to a first embodiment of the present
invention, a bone void filling prosthesis is disclosed here-
in. The bone void filling prosthesis includes a body that
includes an aperture extending therethrough, a plurality
of legs each connected to the body. Each of the legs
including at least one selectively removable portion for
adjusting a length of each of the plurality of legs.
[0008] Further, the at least one selectively removable
portion may include a first portion and a second portion.
The first portion may be constructed from weaker mate-
rial, while the second portion maybe constructed from
stronger material. The first portion and second portion
may be layered along the length of the at least one of the
plurality of legs. Additionally the weaker material may be
porous titanium including a first porosity. Further, the
stronger material may be porous titanium including a sec-
ond porosity. The first porosity may be greater than the
second porosity. Additionally, the weaker material is vis-
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ually distinct from the stronger material.
[0009] Continuing with the first embodiment, each leg
may include a plurality of selectively removable portions
layered along the length of each leg. Further, the body
may be cylindrically shaped and the prosthesis may in-
clude two legs, and each of the two legs may include a
plurality of selectively removable portions. Further, each
of the two legs may be substantially frustoconically
shaped and one end of each of the two legs may be
partially integrated with the central body. Additionally, the
two legs may be separated by a space forming a saddle
for receipt of a femoral cam box of a femoral implant. The
space may be in communication with the aperture of the
central body. Also, one end of each of the two legs may
further include a conical portion extending from the first
end. The conical portion maybe partially integrated with
the central body.
[0010] According to another embodiment of the
present invention, a bone void filling prosthesis that in-
cludes a substantially cylindrical body having an aperture
extending therethrough and an exterior surface disposed
opposite the aperture. Also, included is a first substan-
tially frustoconical leg having a first end and a second
end. The first end being integrated with the exterior sur-
face such that the first leg extends away from the central
body. The second end having at least one first selectively
removable portion for adjusting a length of the first leg.
Further included in the bone filling prosthesis is a second
substantially frustoconical leg. The second substantially
frustoconical leg includes a first end and a second end.
The first end of the second leg may be integrated with
the exterior surface such that the second leg extends
away from the central body. The second end of the first
leg may include at least one second selectively remov-
able portion for adjusting a length of the second leg.
[0011] Further, the first leg may include a plurality of
first selectively removable portions layered along the
length of the first leg, and the second leg may include a
plurality of second selectively removable portions lay-
ered along the length of the second leg. Additionally, each
of the plurality of first selectively removable portions may
include a first portion and a second portion. The first por-
tion may be constructed from weaker material, and the
second portion may be constructed from stronger mate-
rial. The first portion and second portion may be layered
along the length of the first leg. Each of the plurality of
second selectively removable portions may include a first
segment and a second segment. The first segment may
be constructed from weaker material, and the second
segment may be constructed from stronger material. Al-
so, the first segment and second segment may be layered
along the length of the second leg.
[0012] Continuing with this embodiment, the weaker
material may include porous titanium that may include a
first porosity. Further, the stronger material may be po-
rous titanium that may include a second porosity. The
first porosity may be greater than the second porosity.
Additionally, the weaker material may be visually distinct

from the stronger material.
[0013] The two legs may be separated by a space form-
ing a saddle for receipt of a femoral cam box of a femoral
implant. The space may be in communication with the
aperture of the body. Additionally, the first ends of each
of the first leg and second leg may further include conical
portions integrated with the body.
[0014] According to one embodiment of the present
invention, a method of forming a bone void for receipt of
a prosthesis. The method may include inserting a stem
of a reaming guide assembly into an intramedullary canal
of a bone. The reaming guide assembly may include first
and second reamer guides disposed adjacent to each
other. The first and second reamer guides may be con-
nected to an end of the stem. Further included in the
method is reaming the bone through the aperture of the
first reamer guide to form a first bone void. The method
also includes inserting the lobe trial into the first bone
void. Additionally included in the method is reaming the
bone through the aperture of the second reamer guide
to form a second bone void.
[0015] Further, the first and second reamer guide may
each include an aperture defining a sidewall and a slot
extending along the length of the sidewall. The slot may
be in communication with the aperture. Additionally, the
method may include the step of loading a reamer through
the slot of the first reamer guide into the aperture of the
first reamer guide. Further, the method may include the
step of loading a lobe trial through the slot of the first
reamer guide into the aperture of the first reamer guide.
Another step that may be included is the step of loading
the reamer through the slot of the second reamer guide
into the aperture of the second reamer guide

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] These and other features, aspects, and advan-
tages of the present invention will become better under-
stood with regard to the following description, appended
claims, and accompanying drawings where:

FIG. 1 shows a perspective view of one embodiment
of a void filling prosthesis.
FIG. 2 shows a front view of the void filling prosthesis
of FIG. 1.
FIG. 3 shows another perspective view of the void
filling prosthesis of FIG. 1.
FIG. 4 shows a side perspective view of the void
filling prosthesis of FIG. 1.
FIG. 5 shows a top perspective view of another em-
bodiment of a void filling prosthesis of FIG. 1.
FIG. 6 shows a bottom perspective view of the void
filling prosthesis of FIG. 5.
FIG. 7 shows a side view of the void filling prosthesis
of FIG. 1 interfacing with a femoral component.
FIG. 8 shows a rear view of the void filling prosthesis
of FIG. 1 interfacing with a femoral component.
FIG. 9 shows a side view of the void filling prosthesis
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of FIG. 5 interfacing with a femoral component.
FIG. 10 shows a top perspective view of the void
filling prosthesis of FIG. 5 interfacing with a femoral
component.
FIGS. 11-19 show a method and instrumentation for
forming a bone void to receive the prostheses of FIG
1 and FIG. 5.

DETAILED DESCRIPTION

[0017] FIGS. 1-4 depict a first embodiment of a void
filling prosthesis 10. The void filling prosthesis 10 in-
cludes a central body 11, a medial leg 13, and a lateral
leg 12. In another embodiment, the void filling prosthesis
10 may include a central body and only a medial leg 13
or lateral leg 12. The central body 11 is generally cylin-
drical. However, this cylindrical shape may take the form
of a portion that has a constant diameter and a portion
that is slightly tapered such that it is generally frustocon-
ical. The central body 11 includes an aperture 18 that
extends through the central body 11 in order to allow the
passage of an IM stem of a femoral component 30. This
aperture 18 forms a wall 19, which is integrated with the
lateral and medial legs 12, 13 forming a monolithic struc-
ture.
[0018] The lateral and medial legs 12, 13 may be offset
posteriorly from a median transverse axis of the central
body 11. Further, the lateral and medial legs 12, 13 may
be located in close proximity, but may be separated gen-
erally by a space 17 that penetrates through both legs
and forms a saddle-like structure in order to provide clear-
ance for a femoral cam box 33 of a femoral component
30. This space 17 forms inner surfaces 15a-d that abut
the femoral cam box 33 when implanted. These inner
surfaces 15a-d may be flat, planar walls, or they may be
terraced to provide surfaces conducive for bonding with
bone cement. Further, inner surface 15d may be oblique-
ly angled with respect to the longitudinal axis of the cen-
tral body 11 in order to account for the angle of the IM
stem (not shown) with respect to the cam box.
[0019] Further geometric features may be incorporat-
ed into the medial and lateral legs 12, 13 in order to pro-
vide clearance for the structure of the femoral component
30. For instance, inclined surfaces 14a-d may be fash-
ioned into each leg in order to provide clearance for a
bone interface surface 35 of the femoral component 30.
[0020] The remainder of the lateral and medial legs 12,
13 that has not been shaped to form clearance space is
depicted as having a generally frustoconical profile. This
geometric profile is preferred in order to conform more
closely to bone voids created by the reaming instrumen-
tation. However, this is merely an example of a geometry
that the medial and lateral legs 12, 13 may form. The
legs 12, 13 may have other geometries, such as box-like
geometries. Further, the medial and lateral legs 12, 13
may be symmetric with respect to one another, or they
may be asymmetric where one leg 12, 13 may be larger
than the other 12, 13 and/or one leg 12, 13 may have a

different geometry. A conical structure 16a-b may be dis-
posed at one end of each of the lateral and medial legs
12, 13. This conical structure 16a-b may help prevent
rotation of the prosthesis 10 when implanted in the bone
and help the prosthesis 10 settle into the proper orienta-
tion and more closely conform to the void formed by the
reaming instruments.
[0021] Referring to FIGS. 1-4 and 7-8, each leg 12, 13
is shown to include two removable portions 20a-d at an
end of each leg 12, 13. While two removable portions
20a-d are shown, this is merely an example. Each leg
12, 13 may include any number of selectively removable
portions 20a-d, including just one. Alternatively, one leg
12, 13 may include at least one selectively removable
portion 20a-d while the other leg 12, 13 may have no
selectively removable portions 20a-d. Where one or more
selectively removable portions 20a-d is removed from a
leg 12, 13, the length of the leg 12, 13 is decreased in
order to make room in the joint cavity for a bone augment,
for example. This removability provides the operator the
operating room capability and flexibility to configure the
void filling device 10 to work in conjunction with a bone
augment, or alternatively work where no augment is
needed. Thus, each selectively removable portion 20a-
d is shaped to conform to the geometries of the void filling
prosthesis 10 as though they will never be removed. Fur-
ther, where these portions 20a-d are not removed, they
provide structural support to the prosthesis 10.
[0022] Where there are multiple selectively removable
portions 20a-d, they are layered along the length of each
leg 12, 13 as far as needed to accommodate a bone
augment. Each selectively removable portion 20a-d may
have a first section 22a-d made from a weaker material
and a second section 21a-f made from a stronger mate-
rial, where the two sections 21a-f, 22a-d are layered
along the length of each leg 12, 13. In a preferred em-
bodiment, the weaker and stronger material may be
made from the same metallic material, but the weaker
material may have a higher porosity than that of the
stronger material allowing for a seamless transition be-
tween these two sections 21a-f, 22a-d, but providing a
region for easy separation. Separation is made easier by
the fact that the more porous material is easier to sepa-
rate and that the two sections 21a-f, 22a-d are visually
recognizable indicating the separation location. In one
embodiment, the separation location may be designated
by a small chamfer to receive a cutting blade between
the first section 22a-d of one selectively removable por-
tion 20a-d and the second section 21a-f of another se-
lectively removable portion 20a-d. An example of the po-
rous metallic material may be titanium, titanium alloy,
stainless steel, cobalt chrome alloys, tantalum or niobium
formed by direct laser remelting as described in U.S. Pat-
ent No. 7,537,664 titled "Laser-Produced Porous Sur-
face". Additional examples are disclosed in U.S. Appli-
cation Nos. 11/027,421, filed December 30, 2004,
11/295,008, filed December 6, 2005, and 13/441,154,
filed April 6, 2012, and U.S. Patent Nos. 8,350,186 and
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8,147,861.
[0023] In an alternative embodiment, the weaker ma-
terial may have the same porosity as the stronger mate-
rial, but may be constructed from a material that has a
lower modulus than the stronger material. In another em-
bodiment, the entire void filling prosthesis 10 may be con-
structed from a porous metallic material including the se-
lectively removable portions 20a-d with little or no varia-
tions in the porosity, but that the selectively removable
portions 20a-d have score marks to designate the cutting
points. In a further embodiment, the first section 22a-d
may have an outer shell that is the same porosity as the
remainder of the void filling prosthesis 10, and an interior
portion constructed from the weaker material.
[0024] These selectively removable portions 20a-d
may be removed by cutting along the weaker section
22a-d generally parallel and adjacent the stronger sec-
tion 21a-f of another selectively removable portion 20b,
20d that is more proximate the central body using a cut-
ting device. For instance a cutting device may be a guil-
lotine-like device, an example of which is disclosed in U.
S. Application No. 12/002,002, filed December 13, 2007.
Where the selectively removable portion 20b, 20d is the
last selectively removable portion along the length of that
particular leg 12, 13, the leg 12, 13 may have a layer of
stronger material 21c, 21f just adjacent to the weaker
section 22b, 22d of that selectively removable portion
20b, 20d to facilitate removal.
[0025] The remainder of the void filling prosthesis 10
may also be partially constructed from porous metallic
material as described above. In one embodiment, the
surfaces in contact with the femoral component 30, such
as internal surfaces 15a-d, may be constructed of solid
metallic material, such as titanium as an example, while
the remainder of the void filling prosthesis 10 may be
constructed of porous metallic material.
[0026] FIGS. 5 and 6 depict an alternative embodiment
wherein the bone void filler 10’ does not include selec-
tively removable portions 20a-d, but has substantially the
same geometries as prosthesis 10. This embodiment
may also be constructed from the same materials as that
of prosthesis 10, including portions of porous metallic
material. Further, this embodiment may also be con-
structed from solid metal or high strength polymeric ma-
terial.
[0027] FIGS. 7-10 depict the interface between the
void filling prosthesis 10, 10’ and a femoral component
30. The femoral component 30 may be any femoral com-
ponent 30, for example a femoral component 30 utilized
in a posterior stabilized or total stabilized total knee pros-
thesis, for example the Scorpio® TS femoral component
(Howmedica Osteonics, Mahwah, NJ).
[0028] The void filling prosthesis 10, 10’ may be placed
in contact with the femoral component such that aperture
18 of the central body 11 is placed over a stem portion
of the femoral component 30 and the inner surfaces 15a-
d are placed in contact with the cam box 33. In one em-
bodiment, bone cement is placed between the inner sur-

faces 15a-d and the cam box 33 to provide for additional
support. Such inner surfaces 15a-d may be terraced to
provide more surface area for bonding to the cement.
[0029] In one embodiment, the distal ends of the legs
12, 13 do not contact the bone contacting surface 35 of
the femoral component in order to provide some space
for bone cement to flow and to provide space so that the
operator can make minor corrections to the rotation of
the femoral component 30.
[0030] A set of guided instruments may be provided to
form the bone void to receive the void filling prosthesis.
Included in this set of instruments may be an IM reamer
40, a boss reamer 50, a reamer guide assembly 60, an
alignment handle 90, an alignment pin 100, a lobe reamer
assembly 110, and a lobe trial 120.
[0031] The IM reamer 40, as depicted in FIG. 11, may
include a shaft 42 that includes a plurality of depth indi-
cators 44 situated along the length of the shaft 42 at des-
ignated intervals, and a reamer head 43 disposed at one
end of the shaft. The other end of the shaft 41 may be
configured to interface with a torque applying device,
such as the chuck of a drill.
[0032] The boss reamer 50, as depicted in FIG. 12,
may include a cannulated shaft 52 that includes a boss
reamer head 53 at one end. The other end 51 of the shaft
52 may be configured to interface with a torque applying
device, such as the chuck of a drill. The internal diameter
of the cannulated shaft 52 is such that the shaft 52 may
be slid over the IM reamer shaft , but generally not the
IM reamer head, and rotated with respect to the IM ream-
er. The boss reamer head may also be cannulated to
slide over the IM reamer shaft 42 and may have a cutting
diameter substantially similar to the diameter of the cen-
tral body 11.
[0033] The reamer guide assembly 60, as depicted in
FIGS. 13-19, may include a trial stem 70 and a reamer
guide 80. The reamer guide generally includes a base
82, a support shaft 81, and a guide block 88. The trial
stem 70 may be connected to one end of the base 82.
In one embodiment, this connection may be a threaded
connection, ball-detent connection or any other connec-
tion as is known in the art. The other end of the base 82
includes an abutment surface 89 and the support shaft
81 extending from the base 82 at an outward angle with
respect the longitudinal axis of the trial stem 70. The sup-
port shaft 81 then bends such that the remainder of the
support shaft 81 is generally parallel to the longitudinal
axis of the trial stem 70. Integrated into the end of the
guide shaft 81 is the guide block 88. The guide block 88
generally includes a handle hole 83 extending through
the guide block 88 for receipt of an alignment handle 90
(described below), an alignment pinhole (not shown) for
receipt of an alignment pin 100 (described below), and
a first and second lobe reamer guide 84, 85. The first and
second lobe reamer guides 84, 85 are generally disposed
between the handle hole 83 and alignment pinhole. Both
the first and second lobe reamer guides 84, 85 include
a passageway 86a, 86b that is substantially cylindrical

7 8 



EP 2 777 554 A1

6

5

10

15

20

25

30

35

40

45

50

55

and a side-slot 87a, 87b extending through the sides of
each of the lobe reamer guides 84, 85 into the passage-
way 86a, 896b. The longitudinal axes of the passage-
ways 86a, 86b extend to a location on the abutment sur-
face 89. Further, these longitudinal axes may be provided
at various angles with respect to the longitudinal axis of
the trial stem 70 in order to ream different bone void di-
mensions.
[0034] The alignment handle 90, as depicted in FIG.
14-19, is generally an elongate shaft with a flange dis-
posed 91 along its length for abutting against the guide
block 88. The alignment pin 100 is preferably a
1/8" diameter pin with a length long enough to extend
beyond the epicondyles when inserted into the guide
block 88. While 1/8" diameter is preferred so as to not
obstruct the epicondyles from the operator’s view, any
diameter pin may be used.
[0035] The lobe reamer assembly 110, as depicted in
FIG. 15-17 and 19, includes a lobe reamer head 117, a
reamer shaft 116, a depth stop collar 112, and a bushing
113. The lobe reamer head 117 is disposed at one end
of the reamer shaft 116, while the other end 111 of the
shaft 116 is configured to interface with a torque applying
device. The depth stop collar 112 is fixed to the reamer
shaft 116 opposite the end of the lobe reamer head 117.
The reamer shaft 116 has a diameter small enough to fit
through the side-slot 87a, 87b of the first and second
reamer guides 84, 85. The bushing 113 is disposed along
a portion of the reamer shaft 116 between the reamer
head 117 and depth stop collar 114 such that the bushing
113 can slide back and forth between the reamer head
117 and depth stop collar 112. The bushing 113 is gen-
erally cylindrical and includes a first segment 115 and
second segment 114 where the second segment 114
generally has a larger diameter than the first segment
115. The diameter of the first segment 115 may be di-
mensioned to slide into and fit tightly within the passage-
way 86a, 86b of the first and second lobe reamer guides
84, 85.
[0036] The lobe trial 120, as shown in FIGS. 18 and
19, includes a lobe trial head 125 and a first shaft segment
124 and a second shaft segment 122. The lobe trial head
125d is disposed at the end of the first shaft segment 124
and generally has a frustoconical shape with a portion
removed along its length. The lobe trial head 125 is di-
mensioned to substantially match the bone void formed
by the reamer head 116 and to substantially match at
least one leg 12, 13 of the void filling prosthesis 10. While
the lobe trial head 125 is depicted as having this shape,
the lobe trial head 125 may have any shape depending
on the shape of the reamer head 116 and the legs 12,
13 of the void filling prosthesis 10. The first shaft segment
124 has a diameter less than that of the second shaft
segment 122 and is dimensioned to be capable of pass-
ing through the side-slot 87a, 87b of the first and second
lobe reamer guides 84, 85. The second shaft segment
122 is dimensioned such that it can tightly fit and slide
within the passageway 86a, 86b of the first and second

lobe reamer guides 84, 85. An impact surface 121 is
formed at the opposite end of the lobe trial 120 as that
of the lobe reamer head 125. The impact surface 121 is
a relatively broad and flattened surface so that the oper-
ator can impact the lobe trial 70 in order to seat the lobe
trial head 125 into a bone void.
[0037] In one embodiment of the present invention, a
method for forming a void in bone to receive the void
filling prosthesis 10, as illustrated by FIGS. 11-19. In this
embodiment, the instruments, as described above, are
utilized. While FIGS. 11-19 and the following description
of the method are directed toward the preparation of a
bone void within a femur, it is to be understood that this
is merely an example. The following method may be uti-
lized to prepare a bone void in any long bone.
[0038] Referring to FIG. 11, the IM reamer 40 is de-
picted as reaming along the IM canal of a femur 200 until
the bone 200 is flush with the requisite depth indicator
44. While it appears from FIG. 11 that the IM reamer 40
is passing through a femoral component, the femoral
component is merely a depiction of the femur 200. With
the IM reamer 40 remaining within the IM canal, the boss
reamer 50 is slid over the shaft of the IM reamer, as shown
in FIG. 12. The operator reams along the IM reamer shaft
42 until the boss reamer head 53 abuts the IM reamer
head 40, thereby preventing further travel into the femur
bone 200. The IM reamer and boss reamer 50 are then
removed from the IM canal in preparation for further bone
forming.
[0039] Referring to FIG. 13, the reamer guide assem-
bly 60 is assembled. In such assembly, the operator may
select a trial stem 70 to match the IM reamer head diam-
eter, and then attach the trial stem 70 to the reamer guide
80. In another embodiment, the IM reamer 40 may be
attached to the reamer guide 80, thus taking the place
of the trial stem 70. Attachment may be by a threaded
engagement, with a ball detent, or any other engagement
known in the art. Once the reamer guide assembly 60 is
assembled, the trial stem 70 is inserted into the portion
of the IM canal that was reamed by the IM reamer 40,
and the base of the reamer guide 82 is inserted into the
portion of bone reamed by the boss reamer 50. The op-
erator may further seat the reamer guide assembly 60 to
the proper depth by impacting the end of the guide block
88. The proper depth may be indicated when the reamer
guide assembly 110 no longer moves when impacted
and generally where the bone is flush with the bend in
the support shaft 81.
[0040] Referring to FIG. 14, with the reamer guide as-
sembly 60 firmly seated within the IM canal, the alignment
handle 90 is placed in the handle hole 83 until the flange
91 abuts the guide block 88, and the alignment pin 100
is placed in the alignment pinhole such that the alignment
pin 100 extends from both sides of the guide block 88
beyond the periphery of the femur. The operator will then
grip the alignment handle 90 and rotate the reamer guide
assembly 60 within the IM canal until the alignment pin
100 is aligned with the transepicondylar axis or any axis
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of the operator’s preference.
[0041] Referring to FIG. 15, once alignment is
achieved the lobe reamer assembly 110 is loaded into
the first lobe reamer guide 84. This is achieved by moving
the bushing 113 so that it abuts the depth stop collar 112,
thereby exposing the reamer shaft 116 proximate to the
reamer head 117. The reamer shaft 116 is then side-
loaded through the side-slot 87a and into the passage-
way 86a. The resulting configuration should be such that
the reamer head 116 is located on one side of the first
lobe reamer guide 84 and the bushing 113 located on
the other side, as shown in FIG. 15. The first segment
115 of the bushing 113 is then slid into the passageway
86a until the second segment 113 abuts the first lobe
reamer guide 84, as shown in FIG. 16. The reamer head
116 is then advanced into the distal femur by applying a
torque to the reamer shaft 115 until the depth stop collar
112 abuts the bushing 113 and the reamer head 116
abuts the abutment surface 82, as shown in FIG. 17. The
reamer head 116 is then retracted from the femur and
the reamer assembly 110 removed from the first lobe
reamer guide 84 through the side-slot 87a.
[0042] Referring to FIG. 18, the lobe trial 120 is then
loaded into the passageway 86a of the first lobe reamer
guide 84 in a similar fashion as the lobe reamer assembly
110. The first shaft segment 124 of the lobe trial 120 is
passed through the side-slot 87a and into the passage-
way 86a. The lobe trial head 125 is then advanced into
the first bone void. As the lobe trial head 125 is advanced,
the second shaft segment 123 is advanced into the pas-
sageway 86a and the lateral protrusion 123 is advanced
into the side-slot 87a. The lateral protrusion 123 ensures
that the lobe trial 120 has the proper rotational alignment
and also acts as a stop to prohibit rotation. In one em-
bodiment of the lobe trial 120, the lateral protrusion 123
may be a pin that extends through the second shaft seg-
ment 122 and into a hole located in the first lobe reamer
guide 84 to prevent both rotational and translational
movement. The operator may then impact the impact sur-
face 121 to fully seat the lobe trial 120. The lobe trial 120
may remain in place while a second bone void is formed
in order to provide additional stability during reaming, as
seen in FIG. 19.
[0043] Referring to FIG. 19, the lobe reamer assembly
110 is side-loaded into the second lobe reamer guide 85
as previously described. The reamer head 117 is then
advanced into the distal femur by applying a torque to
the reamer shaft 116 until the depth stop collar 112 abuts
the bushing 113 and the reamer head 117 abuts the abut-
ment surface 89, thereby forming a second bone void for
receipt of the void filling prosthesis 10.
[0044] While this method has generally been de-
scribed herein as utilizing one lobe reamer assembly 120
to form both bone voids, more than one lobe reamer as-
sembly 110 having different geometries may be used de-
pending on the geometry of the void filling prosthesis 10.
[0045] Although the invention herein has been de-
scribed with reference to particular embodiments, it is to

be understood that these embodiments are merely illus-
trative of the principles and applications of the present
invention. It is therefore to be understood that numerous
modifications may be made to the illustrative embodi-
ments and that other arrangements may be devised with-
out departing from the spirit and scope of the present
invention as defined by the appended claims.

Claims

1. A system for reaming bone, comprising:

an intramedullary member having first and sec-
ond ends and a longitudinal axis extending in a
first direction between the first and second ends;
and
a guide member coupled to the first end of the
intramedullary member and having a body, the
body having first and second apertures each ex-
tending entirely through at least a portion of the
body, the first aperture having a first length de-
fining a first axis, the second aperture having a
second length defining a second axis, the first
and second apertures being oriented with re-
spect to the intramedullary member such that
the first and second axes each extend in the first
direction and are offset from the longitudinal axis
of the intramedullary member.

2. The system of claim 1, wherein the intramedullary
member is an intramedullary rod slidingly coupled to
the guide member.

3. The system of claim 1, wherein the intramedullary
member is a trial stem fixedly coupled to the guide
member.

4. The system of claim 1, wherein the first and second
axes are parallel with the longitudinal axis of the in-
tramedullary member.

5. The system of claim 1, further comprising:

a first slot extending through a first sidewall de-
fined by the first aperture and along the length
of the first aperture, and
a second slot extending through a second side-
wall defined by the second aperture and along
the length of the second aperture.

6. The system of claim 5, further comprising a reamer
having a cutting head and a shaft extending from the
cutting head, the shaft extending through the first
aperture.

7. The system of claim 6, wherein the shaft has a cross-
sectional dimension smaller than a width defined by
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the first and second slots.

8. The system of claim 6, wherein the reamer further
includes a flange extending radially outwardly from
the shaft and a bushing slidingly coupled to the shaft
between the flange and the cutting head.

9. The system of claim 7, wherein the bushing has a
first portion and a second portion, the first portion
receivable within the first aperture, the second por-
tion not receivable within the first aperture.

10. The system of claim 6, wherein the cutting head has
a frustoconical geometry.

11. The system of claim 6, further comprising a trial hav-
ing a trial head, a first shaft segment, and a second
shaft segment, the trial head having a frustoconical
profile, the first shaft segment have a diameter small-
er than a width defined by the first slot, the second
shaft segment having a diameter larger than the
width defined by the first slot.

12. The system of claim 1, further including an alignment
pin extending through the body in a second direction
transverse to the first direction for alignment with an
epicondylar axis.

13. The system of claim 12, further including an align-
ment handle extending through the body in a second
direction transverse to the first direction for rotating
the guide member with respect to bone.

14. The system of claim 1, wherein the guide member
further includes a base and a support shaft, the base
being coupled to the intramedullary member, the
support shaft being coupled to the body and the
base.

15. The system of claim 14, wherein the base includes
an abutment surface configured to prohibit the travel
of a reamer extending through one of the first guide
aperture or second guide aperture.
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