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SYSTEMS FOR PREPARI NG BON E VOIDS TO RECEIVE A PROSTH ESIS

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims the benefit of the

filing date of U.S. Provisional Application No. 61/ 581, 736,

filed December 30, 2011, the disclosure of which is hereby

incorporated herein by reference .

FIELD OF THE INVENTION

[0002] The present invention relates to surgical

instruments for preparing a bone to receive a joint prosthesis

system, and in particular to guided surgical reaming

instruments and bone void fillers for use in total knee

replacement revision procedures.

BACKGROUND OF THE INVENTION

[0003] Joint replacement surgery is a common orthopedic

procedure for joints such as the shoulder, hip, knee, ankle

and wrist. Prior to implanting prosthetic components 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 platform and/or recess or cavity for receiving at

least a portion of the prosthetic components being implanted.

During the process of resecting bone, a surgeon typically

makes an effort to only resect the amount of bone that is

needed in order to implant the prosthetic components properly.

In other words, it is generally the goal to maintain as much

native bone within the joint.

[0004] When prosthetic components fail for any one of a

variety of reasons, a revision procedure is often necessary.

Although defects in a bone adjacent a joint, such as the hip

or knee, may occur naturally due to wear and arthritis of the

joint and congenital deformities, the removal of a failed

prosthetic component also creates an issue with maintaining



native bone. Specifically, when prosthetic components are

removed from the joint during a revision procedure, it is

common for there to have been further native bone loss in the

area adjacent the original implant position of the prosthetic

components due to movement of the components after

implantation or even further degeneration of the bone. For

instance, when bone voids are observed in either the proximal

tibia or distal femur, or both, after removal of a previously

implanted component, it is standard surgical practice to fill

those voids as part of the surgical procedure. One way of

filling those voids is to use weight bearing void fillers,

typically made of an implant-grade metal such as titanium.

Such void fillers may be referred to as metaphyseal

reconstruction devices (MRD) . The name MRD reflects functions

such as weight bearing that these devices generally provide.

[0005] Because voids in bone are typically irregular in

shape, preparation of the bone void area is typically reguired

prior to implantation of a MRD. This preparation (typically by

reaming, broaching or milling) ensures there is sufficient

room in the bone cavity for the MRD. An accurate fit between

the shaped bone cavity and the MRD is important for

establishing joint line, and allowing for weight bearing and

bone remodeling during the recovery process.

[0006] Different methods may be employed to attempt to

prepare the bone void area to create an accurate fit between

the shaped bone cavity and the MRD. One method is to ream

along the intramedullary (IM) axis, followed by broaching.

Another method is to ream on the IM axis, followed by freehand

burring or bone removal using a rongeur, which may also be

followed by broaching. With these methods any reaming

performed occurs on the IM axis only, so that void areas at a

distance from the IM axis, which commonly occur, can only be

resected using manual methods. Also, freehand bone removal,

either powered or unpowered, such as by burr or rongeur, often



does not produce accurate cavity shapes to receive prosthetic

components having predefined configurations. A typical result

of the above mentioned methods is that areas remain where the

outer walls of the MRD do not contact the cavity, which may

lead to undesirable stress distribution and possible loss of

bone regrowth. Also typical is the time consuming reguirement

of iterative bone removal, with multiple checks against the

MRD, to obtain a correct fit.

[0007] Therefore, there is a need for a surgical instrument

that creates accurate bone cavity geometries and minimizes the

necessity for freehand bone removal. There is also a need for

enabling surgeons to create bone cavities offset from the IM

canal with a fully guided system.

BRIEF SUMMARY OF THE INVENTION

[0008] According to one aspect of the present invention, a

device for implantation into a bone void. The device

comprises a sidewall defining a cavity for receipt of a

portion of a joint prosthesis. The device further comprises a

selectively removable portion formed in the sidewall, wherein

removal of the selectively removable portion forms a gap in

the sidewall .

[0009] In another embodiment, the device may include a

first body having a first sidewall and a first cavity defining

a first longitudinal axis. The device may further include a

second body connected to the first body. The second body has

a second sidewall and a second cavity in communication with

the first cavity. The second cavity defines a second

longitudinal axis, wherein at least one of the first and

second sidewalls includes the selectively removable portion

and removal of the selectively removable portion forms a gap

in the respective sidewall.

[0010] In another aspect of the present invention, the

device may include an adhesive anti-rotation feature connected

to the inner surface of the first body.



[0011] The anti-rotation feature may be realized in the

form of a plurality of protrusions radially extending into the

cavity from the inner surface of the first body.

[0012] According to another aspect of the present

invention, the first body may include a clearance channel

extending through the first sidewall forming a gap for receipt

of a portion of the prosthesis.

[0013] The first body may be realized in a form that is

substantially frustoconical, such that a proximal end has a

larger diameter than a distal end of the first body.

[0014] In one embodiment, the first body may include a neck

extending from the distal end of the first body for

stabilizing the device in the bone.

[0015] The first body and second body may be realized where

each have an inner surface made from a solid biocompatible

material and an outer surface made from a porous biocompatible

material .

[0016] Further, the selectively removable portion may be

realized where it is made entirely of the porous biocompatible

material .

[0017] Yet another aspect of the present invention is a

surgical system for forming a void in a bone. The surgical

system includes a support member configured to be securely

positioned within an intramedullary canal of the bone.

Further, the surgical system includes an offset guide member

having a longitudinal axis. The offset guide member is

configured to attach to the support member so that the

longitudinal axis of the offset guide member is in a fixed and

offset relation with the intramedullary canal of the bone.

Additionally, the surgical system includes a cutting member

for forming an offset bone void having a cutting head

attached. The cutting member is configured to slidably engage

the offset guide member along the longitudinal axis of the

offset guide member.



[0018] In one embodiment, the support member includes

radially projecting flanges extending outward from the

proximal end of the support member. Further, the offset guide

member includes a cannulated distal end. The cannulated

distal end has an inner surface and radially extending flanges

extending inward from the inner surface and is configured to

engage the radially projecting flanges of the support member.

[0019] In another embodiment of the present invention, the

support member may comprise a cone trial and a guide shaft.

The cone trial is configured to be securely inserted into a

central bone void, and the guide shaft is configured to

securely connect to the cone trial such that distal and

rotational movement is prohibited.

[0020] Further, the offset guide member may have a locking

body and a cutting guide component. The locking body is

configured to lock the offset guide member to the guide shaft.

The cutting guide component has a longitudinal axis and is

configured to slidably receive the cutting member along the

longitudinal axis of the cutting guide component. The cutting

guide component is fixed to the locking body, wherein locking

the locking body to the guide shaft fixes the longitudinal

axis of the cutting guide component in an offset relation to

the intramedullary canal of the bone.

[0021] In another aspect of the present invention, the

offset guide member may include an offset driver. The offset

driver includes a longitudinal axis and is configured to

attach to the support member so that the longitudinal axis of

the offset driver is in a fixed and offset relation with the

intramedullary canal of the bone. The offset guide member

further includes an offset driver sleeve having longitudinal

axis and is configured to slide over and attach to the offset

driver so that the longitudinal axis of the offset driver

sleeve is in an offset and fixed relation with the



longitudinal axis of the offset driver and the intramedullary

canal of the bone .

[0022] In one embodiment, the cutting member may be a

broach. Additionally the surgical system may further comprise

a second stage broaching tool configured to slidably engage

the offset guide member along the offset longitudinal axis of

the offset guide member. The second stage broaching tool is

shaped to substantially conform to the shape of a bone void

filling device.

[0023] In another embodiment, the cutting member may be a

reamer .

[0024] According to another aspect of the present

invention, a surgical method for forming a void in bone. The

surgical method comprises the step of positioning a support

member securely within an intramedullary canal of a bone. The

method further includes the step of attaching a guide member

having a longitudinal axis to the support member in a fixed

and offset relation to the intramedullary canal.

Additionally, the method includes connecting a cutting member

having a cutting head to the guide member in a slidable

arrangement along the longitudinal axis of the guide member

such that the cutting head faces a first bone segment.

Further, the method comprises cutting the first bone segment

along the longitudinal axis of the guide member, thereby

forming a first offset bone void.

[0025] In one embodiment, the cutting member may be a

reamer .

[0026] In another embodiment, the cutting member may be a

broach .

[0027] Another aspect of the present invention, the method

further includes the step of detaching the guide member and

cutting member from the support member. Further still, the

method comprises a step of reconnecting the guide member and

cutting member to the support member so that the cutting head



faces a second bone segment. Additionally, there is a step of

cutting the second bone segment along the longitudinal axis of

the guide member, thereby forming a second offset bone void.

[0028] In one embodiment of the method, the method may

comprise the step of disconnecting the cutting member from the

guide member. Further, there may be a step of attaching a

guide member sleeve having a longitudinal axis to the guide

member so the longitudinal axis of the guide member sleeve is

offset and fixed with respect to the longitudinal axis of the

guide member and intramedullary canal of the bone.

Additionally, the method may include a step of connecting a

cutting member to the guide member sleeve in a slidable

arrangement along the longitudinal axis of the guide member

sleeve so that the cutting head faces a second bone segment.

There is also a step of cutting the second bone segment along

the longitudinal axis of the guide member sleeve, thereby

forming a second offset bone void.

[0029] A further aspect of the present invention, the

method may include the step of detaching the guide member,

guide member sleeve, and cutting member from the support

member. Further, there may be a step of reconnecting the

guide member, guide member sleeve, and cutting member to the

support member such that the cutting head faces a third bone

segment. Additionally, the method may include cutting the

third bone segment along the longitudinal axis of the guide

member sleeve, thereby forming a third offset bone void.

BRIEF DESCRIPTION OF THE FIGURES

[0030] FIG. 1 shows an assembled perspective view of a two

part reamer and a driver having longitudinal axes thereof in

alignment .

[0031] FIG. 2A shows a perspective view of an IM reamer in

conjunction with an alignment guide cutting jig being used to

determine an offset axis.



[0032] FIG. 2B shows an exploded perspective view of an IM

reamer in conjunction with a cutting block being used to

determine an offset axis.

[0033] FIG. 3A shows an assembled perspective view of an IM

reamer and a driver having an offset adapter.

[0034] FIG. 3B shows an exploded perspective view of the IM

reamer and the offset driver shown in FIG. 3A.

[0035] FIG. 4A shows an exploded perspective view of an

offset reamer, an offset driver and an IM reamer.

[0036] FIG. 4B shows an assembled perspective view of the

offset reamer, the offset driver and IM reamer shown in

FIG. 4A.

[0037] FIG. 5A shows an exploded perspective view of an

offset reaming guide, an offset driver, and an IM reamer.

[0038] FIG. 5B shows an enlarged exploded perspective view

of the offset reaming guide and the offset driver shown in

FIG. 5A.

[0039] FIG. 5C shows an assembled perspective view of the

offset reaming guide, the offset driver, and IM reamer shown

in FIG. 5A.

[0040] FIGS. 5D-E show perspective views of the assembly

shown in FIG. 5C in first and second configurations.

[0041] FIG. 6A shows an exploded perspective view of an

inline driver, a conical reaming tool, an offset reaming

guide, an offset driver and an IM reamer.

[0042] FIG. 6B shows an assembled perspective view of the

conical reaming tool, the offset reaming guide, the offset

driver and IM reamer shown in FIG. 6A.

[0043] FIG. 7A shows an exploded perspective view of an

offset broaching tool, an offset driver and an IM reamer.

[0044] FIG. 7B shows an assembled perspective view of the

offset broaching tool, the offset driver and IM reamer shown

in FIG. 7A.



[0045] FIGS. 8A-C show different enlarged perspective views

of a second stage broaching tool.

[0046] FIG. 9A shows an assembled perspective view of a

femoral implant in an unlocked position.

[0047] FIG. 9B shows an assembled perspective view of a

femoral implant in a locked position.

[0048] FIG. 9C shows an exploded perspective view of a

femoral component, void adapter, offset component, stem, and

MRD .

[0049] FIG. 9D shows an assembled perspective view of a

locked femoral implant with an MRD locked into place .

[0050] FIG. 9E shows an assembled front view of the locked

femoral implant and MRD shown in FIG. 9D.

[0051] FIG. 9F shows a front view of one embodiment of a

femoral MRD.

[0052] FIG. 10A shows an front view of one embodiment of an

IM reamer .

[0053] FIG. 10B shows a bushing assembled with the IM

reamer of FIG. 10A.

[0054] FIG. IOC shows a cylindrical reamer assembled with

the IM reamer of FIG. 10A.

[0055] FIG. 11 shows a perspective view of one embodiment

of a diaphyseal femoral cone.

[0056] FIGS. 12A-B show front and perspective views of an

offset bushing attached to the IM reamer of FIG. 10A.

[0057] FIGS. 12C-D show front and perspective views of a

conical reamer attached to the instrument of FIGS. 12A-B.

[0058] FIG. 13 shows a perspective view of one embodiment

of a metaphyseal femoral cone.

[0059] FIG. 14 shows a front view of a preparatory reaming

step of a tibia bone.

[0060] FIG. 15 shows a front view of a cone reamer being

prepared for a first reaming step.



[0061] FIG. 16 shows a front view of a first reaming step

using the cone reamer of FIG. 15.

[0062] FIG. 17A shows a front view of a cone trial and

reamer guide shaft being prepared for a placing step.

[0063] FIG. 17B shows a perspective view of the cone trial.

[0064] FIG. 17C shows a perspective view demonstrating an

interrelation between the cone trial and reamer guide shaft.

[0065] FIG. 18A shows a front view of a placing step and a

template guide and sizing template being prepared for a first

seating step.

[0066] FIG. 18B shows a perspective view of the sizing

template and template guide of FIG. 18A.

[0067] FIG. 19 shows a perspective view of the cone trial,

template guide, sizing template, reamer guide shaft and bone

after the first seating step has been completed.

[0068] FIG. 20A shows a perspective view of an offset lobe

reamer retainer and offset lobe reamer being prepared for a

second reaming step.

[0069] FIG. 20B shows a front view of further preparation

of the offset lobe reamer and lobe reamer guide for a second

reaming step .

[0070] FIG. 21 shows a front view of the surgical reaming

system and tibia bone after the second reaming step.

[0071] FIGS. 22A-B show a top and front view of a conical

cone, respectively.

[0072] FIGS. 22C-D show a front and side view of an

interrelation between the conical cone and a baseplate and

baseplate keel.

[0073] FIG. 22E shows a transparent view of an

interrelation of the conical cone with the baseplate and

baseplate keel when the conical cone is deep within bone.

[0074] FIG. 22F shows a transparent view of an

interrelation of the conical cone with the baseplate and

baseplate keel when the conical cone is shallow within bone.



[0075] FIGS. 23A-C show a perspective, top, and front view

of a lobed cone, respectively.

[0076] FIG. 23D shows a bottom view of an interrelation

between a lobed cone and baseplate keel, particularly the

relationship of the baseplate keel with regard to a lobe and

clearance channel of the lobed cone.

[0077] FIG. 23E shows a transparent view of an

interrelation of the lobed cone with the baseplate and

baseplate keel when the lobed cone is deep within bone.

[0078] FIG. 23F shows a transparent view of an

interrelation of the lobed cone with the baseplate and

baseplate keel when the lobed cone is shallow within bone.

[0079] FIG. 23G shows an interrelation between the lobed

cone and a stem of a prosthesis.

DETAILED DESCRIPTION

[0080] As used herein, when referring to the surgical

reaming instruments of the present invention, the term

"proximal" means closer to the surgeon or in a direction

toward the surgeon and the term "distal" means more distant

from the surgeon or in a direction away from the surgeon. The

term "anterior" means towards the front part of the body or

the face and the term "posterior" means towards the back of

the body. The term "medial" means toward the midline of the

body and the term "lateral" means away from the midline of the

body .

[0081] FIG. 1 illustrates a side view of a two part reamer

100. The two part reamer consists of an IM reamer 102 and

inline driver 104. In the assembled position as shown,

longitudinal axes of the IM reamer 102 and inline driver 104

are coaxial. In a revision procedure, the initial step after

removing the prosthesis located in the bone is to ream the

bone generally along a longitudinal axis thereof. In total

knee revision procedures, for example, the bone is preferably

reamed along the IM canal. This can be accomplished, for



example, by the use of two part reamer 100. Once the initial

IM reaming step is completed, it may be determined that the

patient would benefit from a MRD implanted along an axis of

the bone offset from the IM axis created in the initial

reaming step. To prepare the bone to accept such an MRD,

another drilling step may be performed on the desired axis for

MRD implantation.

[0082] FIGS. 2A and 2B illustrate different methods for

determining the desired position of the offset axis. Referring

to FIG. 2A, an alignment guide cutting jig 200 is shown. The

alignment guide cutting jig 200 can be used to determine the

desired location of the offset axis in the bone. Generally,

alignment guide cutting jig 200 is used with an adapter (not

shown) . FIG. 2B shows a cutting block 202 being used in

conjunction with the inline driver 104 of the two part reamer

100 to align the offset axis desired for bone 204. Once the

desired location for the offset axis is chosen, the position

is recorded and the proper offset driver 300 (discussed below)

is chosen to achieve the desired offset axis.

[0083] FIGS. 3A and 3B show an embodiment of an offset

driver 300 having a shaft 302 with a longitudinal axis and an

adapter end 304 with a longitudinal axis offset from the

longitudinal axis of the shaft 302. FIGS. 3A and 3B show

offset driver 300 before and after engagement with the IM

reamer 102. As illustrated in FIG. 3A, the offset driver 300

includes a shaft 302 that is offset from the axis of the IM

reamer 102, and thus offset from the axis of the IM canal. The

offset driver 300 further includes an adapter end 304 at the

distal end of the offset driver 300. The adapter end 304 can

be at least partially hollow to engage a proximal end of the

IM reamer 102. A s illustrated in FIG. 3B, the distal end of

the offset driver 300 and the proximal end of the IM reamer

102 can include features to help create a secure engagement

between the two. For example, the adapter end 304 of offset



driver 300 can include a plurality of radially projecting

flanges 306 spaced circumf erentially around the hollow inside

of the adapter end 304. The void spaces between radially

projecting flanges 306 can be designed to mate with a set of

complementary radially projecting flanges 106 at the proximal

end of the IM reamer 102. Once the offset driver 300 is

securely engaged to the IM reamer 102, the surgical instrument

can be further prepared to ream and/or broach the bone.

[0084] Referring now to FIG. 4A, an exploded view of an

offset reamer 400, offset driver 300, and IM reamer 102 is

shown. The offset reamer 400 includes a reaming head 404 and

reaming shaft 402. The reaming shaft 402 and reaming head 404

are coaxial with the shaft 302 of the offset driver 300, and

thus are also offset from the axis of the IM reamer 102. As

seen in FIG. 4B, a hollow inner cylinder of offset reamer 400

is slipped over the shaft 302 of offset driver 300 to position

the reaming head 404 coaxial with the desired offset reaming

axis as determined, for example, using a technigue described

with reference to FIGS. 2A or 2B . At this point, the user can

use the offset reamer 400 to create the first offset bone

cavity in preparation for MRD implantation.

[0085] Once the first offset bone cavity is created, the

offset reamer 400 can be removed and the surgical instrument

can be further prepared to create medial and lateral bone

cavities to create a void space fully complementary with a

structure of one embodiment of an MRD. FIG. 5A shows an

exploded view of an offset reaming guide 500, offset driver

300, and IM reamer 102 for optionally forming additional bone

cavities that are offset from the offset bone cavity formed by

the offset reamer 400. Offset reaming guide 500 includes an

offset reaming guide shaft 502 and reaming guide base 504. As

seen in FIG. 5B, the distal end of reaming guide base 504 can

include groove members 508 for locating and engaging with

complementary groove members 308 on the proximal end of offset



adapter end 304. The groove members 508 of the reaming guide

base 504 may be symmetric about the longitudinal axis of the

hollow cylindrical interior 510 of the offset reaming guide

500. This configuration allows the offset reaming guide 500 to

be slipped over the shaft 302 of the offset driver 300 and

engage the complementary groove members 308 of the offset

adapter end 304 in more than one configuration. For example, a

first engagement position of the offset reaming guide 500 can

align the offset reaming guide shaft 502 for preparation of a

bone cavity on the medial side of the first offset bone cavity

created with offset reamer 400. The same offset reaming guide

500 can then be disengaged from the complementary groove

members 308 of the offset adapter end 304, rotated 180

degrees, and then used to re-engage the complementary groove

members 308 of the offset adapter end 304. In this second

engagement position, the offset reaming guide shaft 502 can be

aligned on the lateral side of the first offset bone cavity

created with the offset reamer 400.

[0086] FIG. 5C illustrates the offset reaming guide 500

engaged with the offset driver 300 in a first engagement

position. To further illustrate different alignment

capabilities of the offset reaming guide 500, FIG. 5D

illustrates a first medial reaming engagement position of the

offset reaming guide 500, while FIG. 5E illustrates a second

lateral reaming engagement position of the offset reaming

guide 500. In these figures, the IM reamer 102 is shown in

isolation for simplicity of illustration. However, in practice

the IM reamer 102 would be engaged within a bone and an

operator could change the offset reaming guide 500 from the

position shown in FIG. 5D to the position shown in FIG. 5E

without removing the IM reamer 102 from the bone. While not

shown, the offset reaming guide 500 can be set in a plurality

of different positions depending on the choice of the

operator .



[0087] After the reaming guide 500 engages the offset

driver 300, the surgical instrument can further be prepared

for creating another cavity in the bone, such as a medial or

lateral bone cavity that is offset medially or laterally from

the offset bone cavity created by the offset reamer 400. FIGS.

6A and 6B show exploded and assembled views of the surgical

instrument prepared for creating conical bone cavities, such

as medial and lateral bone cavities. As can be seen in the

figures, the IM reamer 102, offset driver 300, and offset

reaming guide 500 are assembled as seen in FIGS. 5A-E . A

conical reamer 600, including conical reamer shaft 602,

conical reaming head 604 and conical reamer shaft cavity 610,

is slipped over offset reaming shaft 502. The proximal end of

conical reamer shaft cavity 610 (best seen in FIG. 6B) can

include a mating pattern, such as a hexagon, to engage a

driver mechanism 650. The driver mechanism (only shown in FIG.

6A) includes a driver shaft 652 and a driver base 654. The

distal end of driver base 654 can include a pattern 660, such

as a hexagon pattern, that is complementary to the mating

pattern on the proximal end of conical reamer shaft cavity

610. These complementary patterns can provide a secure

engagement to improve the connection between the driver 650

and conical reamer 600 when the driver 650 is driving the

conical reaming head 604 through a bone. The operator of the

surgical device may drive the conical reamer 600 over the

offset reaming guide 500 and into a bone of a patient to

create a first conical bone cavity, for example, on the medial

side of the initial cylindrical bone cavity created with the

offset reamer 400. After the first conical bone cavity is

completed, the operator may disengage the offset reaming guide

500 from the adapter end 304 of the offset driver 300, and

rotate the reaming guide 500 to a second desired position.

After re-engaging the reaming guide 500 to the adapter end 304

of the offset driver 300, the operator can create a second



conical bone cavity, for example, on the lateral side of the

initial cylindrical bone cavity created with the offset reamer

400 .

[0088] Besides reaming, broaching is an alternative method

of preparing a femoral bone cavity. Referring now to FIG. 7A,

an exploded view of an offset broaching tool 700, offset

driver 300, and IM reamer 102 is shown. The offset broaching

tool 700 includes a broaching head 704 and broaching shaft

702. The offset broaching shaft 702 and broaching head 704 are

generally coaxial with the shaft 302 of the offset driver 300,

and thus are also offset from the axis of the IM reamer 102.

As seen in FIG. 7B, a hollow inner cylinder of offset

broaching tool 700 is slipped over the shaft 302 of offset

driver 300 to position the broaching head 704 coaxial with the

desired offset reaming axis as determined, for example, by

using a technigue described with reference to FIGS. 2A or 2B.

Once offset broaching tool 700 is in position over the offset

driver 300, a first offset bone cavity can be created in the

bone. After this first offset bone cavity is created, the

broaching tool 700 can be slipped off the offset driver 300

and the surgical tool can be further prepared to create

additional bone cavities, such as medial and lateral bone

cavities .

[0089] Referring now to FIGS. 8A-C, different views of a

second stage broaching tool 800 are shown. In these figures,

the IM reamer 102 is not pictured and the second stage

broaching tool 800 has already been slipped over the offset

driver 300. The adapter end 304 of the offset driver 300 is

also omitted from these views for clarity of illustration.

Second stage broaching tool 800 generally includes a shaft 802

and second stage broaching head 804. The second stage

broaching head 804 includes a central cylinder shape 805 and a

shape comprising two intersecting cones. The two intersecting

cones generally correspond to a lateral side 806 and medial



side 807 (posterior lateral and posterior medial sides best

seen in FIG. 8C) of bone cavities to be created in the bone.

Once the second stage broaching tool 800 is in place over the

offset driver 300, as seen in FIGS. 8A-C, an operator of the

surgical device can create medial and lateral bone cavities

about the first offset bone cavity created with the first

offset broaching tool 700, creating a bone cavity that defines

the femoral MRD implant geometry with minimal bone removal

steps .

[0090] Referring now to FIGS. 9A-E, different embodiments

of a femoral construct 900 are shown. FIG. 9A shows a

perspective view of femoral construct 900 of the unlocked

variety. The femoral construct 900 generally includes a

femoral component 902, offset component 904, and stem 906. An

embodiment of a femoral construct 900 of the locked variety is

shown in FIG. 9B . In this embodiment, the femoral construct

900 further includes a void adapter 908. Both locked and

unlocked femoral constructs 900 are capable of accepting the

same MRD, such as MRD 910, for example. In such circumstance,

the locked femoral construct 900 is adapted to mechanically

lock the MRD 910 to a femoral implant prior to implantation.

On the other hand, where the unlocked femoral construct would

be used in conjunction with the MRD 910, the MRD would

typically be implanted into the corresponding bone cavity

prior to implantation of the femoral implant, and would be

optionally joined together by use of adhesive, rather than

being mechanically locked. An assembled locked femoral

construct 900 is shown in FIG. 9D with the MRD 910 attached.

[0091] As best seen in the exploded view of a locked

femoral construct 900 in FIG. 9C, the void adapter 908 can

include an external hexagon feature for accepting a wrench for

locking the final position of the offset component 904. The

distal end of void adapter 908 can also include a male taper

with an outer diameter greater than the distance between two



diametrically opposed vertices of the hexagon shape. This

allows a female taper of the MRD 910 to pass over the external

hexagon feature of the void adapter 908 during assembly.

Further, the void adapter 908 can include a left hand thread

on the axis to male taper sized to accept a thread of the

offset component 904 to act as a locking nut.

[0092] While the femoral construct of the locked variety

can include a MRD mechanically locked to a femoral implant

with the use of a taper lock feature (best seen in FIG. 9B),

the femoral construct of the unlocked variety can be assembled

with the use of bone cement at the time of implantation, for

example. Both locked and unlocked femoral constructs can use

the same MRD. The locked MRD can be assembled to the femoral

component 902 before implantation. The unlocked MRD can be

implanted before assembly of the femoral component 902. As

seen in FIG. 9F, the MRD 910 can include a unigue surface

cross-section that provides improved load distribution to

bone .

[0093] In a further embodiment of the invention, a first

group of drilling steps can be performed to create a first

cylindrical void space generally coaxial with the IM canal.

Following this first group of steps, a femoral implant with a

diaphyseal femoral cone 1100 (discussed below), that is

generally frustoconical , can be implanted into the patient

along the bone cavity created in the first group of steps.

Alternatively, if the surgeon or other medical professional

decides a femoral implant with a metaphyseal femoral cone is

more appropriate, a second group of steps may be performed,

building on the first group of steps, to create an appropriate

bone cavity.

[0094] Referring now to FIGS. lOA-C, there are shown

instruments used in the first group of steps described above.

In a first step of a revision procedure, an IM reamer 1000 is

used to create a first bone cavity generally along the axis of



the IM canal. In a second step, a bushing 1010 is slipped over

the IM reamer 1000 and used to ream a second bone cavity

generally coaxial with the cavity from the first step. In a

third step, a cylindrical reamer 1020 is slipped over the IM

reamer 1000 and used to ream a third bone cavity generally

coaxial to cavities from the first and second steps to prepare

the bone to accept a diaphyseal femoral cone, such as

diaphyseal femoral cone 1100 illustrated in FIG. 11. If it is

decided at this point that a metaphyseal femoral cone is more

appropriate, the diaphyseal femoral cone 1100 is not implanted

and two further steps can be completed to prepare the bone to

receive a metaphyseal femoral cone.

[0095] Referring now to FIGS. 12A-D, there are shown

instruments used in the second group of steps described above.

In a fourth step of a revision procedure, illustrated in FIGS.

12A-B, an offset driver 1200 is slipped over IM reamer 1000.

Following this, in a fifth step illustrated in FIGS 12C-D, a

conical reamer 1210 is slipped over offset driver 1200 (not

visible in FIGS. 12C-D) . The offset conical reamer 1210 can

then be used to create conical bone cavities that have an axis

offset from the bone cavities created in steps 1-3 described

above. For example, a first conical bone cavity can be created

medial to the bone cavity created in steps 1-3. After

adjusting the offset driver 1200 to a different position, a

second conical bone cavity can be created lateral to the bone

cavity created in steps 1-3. The conical bone cavities can be

created as necessary to form a complementary fit with a

metaphyseal femoral cone, for example metaphyseal femoral cone

1300 illustrated in FIG. 13.

[0096] FIGS. 14-24 show other embodiment systems and

methods for forming voids in bone. Referring now to FIG. 14,

the beginning of one method of a revision procedure is shown.

For example, in a revision procedure of a total knee

replacement surgery, the initial step is to first ream the



bone 1400 along the IM canal. Although an elongate IM reamer

1500 is illustrated as distally reaming the tibia beginning at

the tibial plateau 1410, this is merely an example. The

elongate IM reamer 1500 could also be used to proximally ream

the femur beginning at the distal end of the femur in

substantially the same manner. FIG. 14 shows the elongate IM

reamer 1500 following the initial reaming step. The elongate

IM reamer 1500 includes an elongate IM reamer head 1520, which

is shown positioned within the IM canal, and an elongate

reamer shaft 1510, which is shown extending from the IM canal.

The elongate IM reamer head 1520 is used for reaming the IM

canal and for firmly positioning the elongate IM reamer 1500

within bone 1400 to provide a stable platform for the elongate

reamer shaft 1510 to accommodate further components in the

knee revision procedure.

[0097] FIG. 15 shows the first step following the initial

tibial or femoral IM canal preparation. The elongate IM

reamer 1500 utilized to initially prepare the IM canal is left

in place within the bone 1400 in order to support additional

eguipment utilized for forming bone voids. As shown in FIG.

15, a hollow inner cylinder of a cone reamer 1600 is slipped

over the elongate IM reamer shaft 1510 to position a cone

reamer head 1620 coaxial with the elongate IM reamer 1500.

The cone reamer head 1620 is generally frustoconical , but may

incorporate additional features to accommodate the shape of a

void filling implant. For example, a neck 1640 may extend

from the distal end of the cone reamer head 1620 in order to

form a similarly shaped void. The cone reamer 1600 also

includes a cone reamer shaft 1610. The cone reamer shaft 1610

is configured to be mechanically or manually driven. For

example, the proximal end of the cone reamer shaft 1610 may be

configured to be inserted into a drill chuck.

[0098] Once the cone reamer 1600 is placed over the

elongate IM reamer shaft 1510, a first reaming step is



performed by mechanically or manually applying a torque to the

cone reamer 1600 to drive the cone reamer head 1620 distally

along the elongate IM reamer shaft to form a central bone void

that is generally coaxial with the prepared IM canal. FIG. 16

shows the positioning of the cone reamer head 1620 within the

bone 1400 following the first reaming step. As show in FIG.

16, the cone reamer head 1620 is driven into the bone such

that the proximal surface 1660 of the cone reamer head 1620 is

flush with the tibial platform 1410. In another embodiment,

the surgeon may choose to drive the cone reamer head 1620

deeper into the bone 1400 so that the proximal surface of the

cone reamer head 1660 is distal to the tibial platform 1410.

This may occur where a surgeon utilizes a tibial or femoral

augment to accommodate a medial or lateral bone defect . In

such a scenario the surgeon may drive the cone reamer head

1620 deeper into the bone 1400 such that the proximal surface

of the cone reamer head 1660 is flush with the proximal

surface of an augmented bone segment (not shown), but distal

to the tibial platform 1410.

[ 0 0 9 9 ] Referring now to FIG. 17A, the placement of a cone

trial 1700 is shown. The cone reamer 1600 first is removed

from the created bone void and from engagement with the

elongate IM reamer 1500. With the elongate IM reamer

remaining in place, a cone trial 1700 and a reamer guide shaft

1800 are then slidably engaged with the elongate IM reamer

shaft 1510. For example, the cone trial 1700 and reamer guide

shaft 1800 may have a hollow inner cylinder that is placed

over the elongate IM reamer shaft 1510 in a slidable

arrangement .

[ 0 1 0 0 ] FIGS. 17B-C show a perspective view of the cone

trial 1700 and the reamer guide shaft 1800, respectively. The

cone trial 1700 is generally frustoconical in shape and

includes an extraction feature 1730, anti-rotation splines

1710, at least one clearance groove 1720, and a keyway slot



1750. The cone trial 1700 may include other geometric

features to substantially match the central bone void. For

example, the cone trial 1700 may include a cone trial neck

1740 extending from the distal end of the cone trial 1700.

The extraction feature 1730 appears as a groove formed on the

inner surface of the cone trial, which creates a ridge for

engagement with an extraction device. One example of such

extraction device is the reamer guide shaft 1800. While this

particular embodiment shows a groove forming the extraction

feature 1730, other features not shown may be implemented that

allow for the transmission of an axial force to the trial cone

1700 in order to forcibly remove the trial cone 1700 from the

central bone void.

[0101] FIG. 17C shows a close-up view of the interrelation

between the reamer guide shaft 1800 and cone trial 1700. The

reamer guide shaft generally includes a reamer guide shaft

body 1830, a reamer guide shaft impaction surface 1810, a

plurality of locking features 1840, an orientation key 1870,

and a depth indicator 1860. The impaction surface 1810 is

located at the proximal end of the reamer guide shaft body

1830 and is configured to receive and evenly transmit impact

forces in an axial direction toward the cone trial 1700. The

plurality of locking features 1840 are shown as circular

indents located on the outer surface of the reamer guide shaft

body 1830 and axially aligned along the longitudinal axis of

the reamer guide shaft 1800. Also, located on the outer

surface of the reamer guide shaft body is the depth indicator

1860, which is shown as a series of notches etched in the

outer surface of the reamer guide shaft body 1830 along with

corresponding indicator markings. A retaining groove 1850 is

shown intersecting the depth indicator in a proximal-distal

direction .

[0102] Near the distal end of the reamer guide shaft is the

orientation key 1870, which appears as a protrusion extending



radially from reamer guide shaft body 1830. The orientation

key 1870 is shaped to tightly fit into the orientation keyway

slot 1720 of cone trial 1700 to prevent the rotation of the

reamer guide shaft 1800 and cone trial 1700 with respect to

each other. The distal end of the reamer guide shaft 1800 is

configured to partially fit within the cone trial 1700 and to

mate with an internal ridge 1760 located therein. As shown,

the diameter of the internal ridge 1760 is narrower than the

outside diameter of the reamer guide 1800, which facilitates a

mating engagement in order to evenly transfer impact forces

from the impaction surface 1820 to the cone trial 1700.

[0103] FIG. 18A shows an inserting step and preparation for

a seating step. Once the reamer guide shaft 1800 and cone

trial 1700 are placed over the elongate IM reamer 1500, the

cone trial 1700 is then partially inserted within the central

bone void using the reamer guide shaft 1800 such that the

anti-rotation splines 1710 remain proximal of the tibial

platform 1410. A template guide 2000 and sizing template 1900

are then placed over the reamer guide shaft 1800.

[0104] FIG. 18B shows a perspective view of the template

guide 2000 and sizing template 1900. The template guide 2000

includes support arms 2020 that selectively attach to the

sizing template 1900. The sizing template 1900 has a cavity

1910 that is coaxial with a template guide cavity 2010. The

template guide 2000 facilitates manipulation of the sizing

template 1900 by the surgeon and also connects the sizing

template 1900 to the reamer guide shaft 1800 to prevent

rotation of the sizing template 1900 with respect to the

reamer guide shaft 1800.

[0105] Referring now to FIG. 19, a perspective view of a

seating step is shown. As the sizing template 1900 and

template guide 2000 are placed over the reamer guide shaft

1800, an engagement feature on the inner surface of the

template guide cavity 2010 engages the retaining groove 1850



of the reamer guide shaft 1800. The engagement feature then

comes to rest against the distal edge of the retaining groove

1850. At this point, the sizing template 1900 and template

guide 2000 are restrained from distal and rotational movement,

but are free to move along the retaining groove 1850

proximally. After sizing and setting the proper rotation, the

cone trial 1700 is fully seated by applying impact force on

the impact surface 1810. This causes the anti-rotation

splines 1710 to engage the bone, thereby preventing rotational

movement of the cone trial 1700 with respect to the bone 1400.

The appropriate driving depth of the trial cone 1700 is

determined by viewing a proximal plateau 2030 of the template

guide 2000 in relation to the depth indicator 1860 of the

reamer guide shaft 1800. As the trial cone 1700 is driven

deeper into the bone 1400, the tibial platform 1410 will

engage and push the sizing template 1900 and template guide

2000 proximally along the retaining groove 1850. When the

proximal plateau 2030 lines up with the depth appropriate

markings, the surgeon knows the proper depth has been reached.

For example, the reamer guide shaft 1800 may provide three

depths based upon whether a tibial augment is used and the

size of the augment. Where no augment is utilized, the cone

trial 1700 is driven into the bone 1400 such that the proximal

surface of the cone trial 1700 is either flush with the tibial

platform 1410 or approximately l-3mm distal, which in this

example would be where the proximal plateau 2030 would line up

with the most distal marking of the depth indicator 1860,

which is designated as "N" . Once the cone trial 1700 is fully

seated within the bone 1400, the template guide 2000 and

sizing template 1900 are removed so that the reamer guide

shaft 1800 can be prepared for a second reaming step.

[0106] FIGS. 20A-B illustrate an offset lobe reamer 2200

and offset lobe reamer retainer 2100 and their preparation for

the second reaming step to form a first offset lobe void



adjacent to the central bone void. Referring now to FIG. 20A,

the offset lobe reamer retainer 2100 includes an offset lobe

reamer retainer body 2140 that may be cylindr ically hollow, an

offset lobe reamer guide 2120 attached to the offset lobe

reamer body 2140 by a flange 2130, and a locking mechanism

2110. The offset lobe reamer guide 2120 has a longitudinal

axis that offset from the axis of the IM canal. The offset

lobe reamer 2200 includes an offset lobe reamer shaft 2210, an

offset lobe reamer head 2220 located at the distal end of the

offset lobe reamer shaft 2210, and a depth stop 2230 near the

proximal end of the lobe reamer shaft 2210. The proximal end

of the offset lobe reamer 2200 is configured to be manually or

mechanically operated. The offset lobe reamer 2200 is

initially prepared by slidably engaging the offset lobe reamer

shaft 2210 with the offset lobe reamer guide 2120.

[ 0 1 0 7 ] Referring to FIG. 20B, the offset lobe reamer

retainer body 2140 is then placed over the reamer guide shaft

1800 such that the offset lobe reamer head 2220 faces the bone

1400. The offset lobe reamer retainer 2100 is then locked at

the proper location, which correspondingly fixes the

longitudinal axis of the lobe reamer guide 2120 with respect

to the longitudinal axis of the IM canal. An example of the

locking mechanism 2110 is a wingnut that provides a locked

connection to the reamer guide shaft 1800, whereby the

threaded screw portion of the locking wingnut engages the

circular indents of the locking features 1840. The proper

location is determined by selecting a locking position

corresponding to a predetermined locking feature 1840 of the

reamer guide shaft 1800. The particular embodiment shown in

FIGS. 17C and 20A illustrate four separate locking features

1840, each corresponding to the desired size of the first

offset lobe void. For instance, the locking features 1840 may

be designated small, medium, large, and extra-large with the

most proximal locking component 1840 being small and most



distal being extra-large. The more distal the offset lobe

reamer retainer 2100 is locked, the further the axis of the

first offset lobe void will be from the axis of the central

bone void. It is also possible to vary the size of the flange

2130, rather than the locking position to achieve similar

results .

[0108] FIG. 21 shows the completion of a second reaming

step. Once the offset lobe reamer retainer 2100 is locked in

the proper position, the surgeon can drive, either

mechanically or manually, the offset lobe reamer head 2220

into the bone 1400, thereby reaming the first offset lobe void

adjacent to the central bone void. The proper depth of the

first offset lobe void can be achieved when the depth stop

2230 abuts the proximal edge of the offset reamer guide 2120,

thereby preventing further distal reaming. The first offset

lobe void that is formed by the particular embodiment shown in

FIG. 21 is integrated with the central bone void to provide

the appearance of one continuous void. This is achieved by

the clearance grooves 1720 of the cone trial 1700. This

feature provides clearance so that the offset lobe reamer head

2220 is able to breach the wall of bone formed by the central

bone void in order to integrate the voids. Once the first

offset bone void is formed, a second offset bone void may be

created by repeating the second reaming step on the opposite

side of the central bone void. Such first and/or second

offset bone void may be desirable where there is a bone

deformity adjacent to the central bone void. Reaming offset

lobe voids would remove the deformity and leave a precisely

formed void to be filled with a bone void filler, such as a

cone (discussed below) , to provide structural integrity to the

bone 1400.

[0109] After the desired bone void has been created, the

elongate IM reamer 1500 and reaming equipment is removed from

the bone 1400. A desired cone is then selected for insertion



into the corresponding bone void. FIGS. 22-23 illustrate two

separate embodiments of the multitude of cones that may be

selected. FIGS. 23A-F show a conical cone 2300 that is

generally frustoconical in shape, but may include a conical

cone neck 2320 extending from the distal end of the conical

cone 2300 to improve stability. Referring to FIGS. 22A-B, the

conical cone 2300 is shown in a top view and front view,

respectively. The conical cone 2300 generally includes a

central opening 2350 to accommodate a prosthesis stem 2520 and

at least one clearance channel 2310 to accommodate a baseplate

keel 2510. The interior space of the conical cone 2300 formed

by the central opening 2350 may be packed with bone cement or

other adhesive in order to enhance connection between the

prosthesis and bone 1400. This enhanced connection is further

improved by an adhesive anti-rotation feature 2340 located on

the interior surface of the conical cone 2360. For example,

the adhesive anti-rotation feature 2340 may be a series of

protrusions extending from the interior surface of the conical

cone 2360 to prohibit rotation of the adhesive with respect to

the conical cone 2300. The conical cone 2300 may be

constructed of any implant-grade material. For example, the

interior surface of the conical cone 2360 may be constructed

of solid titanium, and the exterior surface 2370 constructed

of porous titanium to enhance binding bone growth. Another

example would be where the cone varies in density throughout

such that the density gradually decreases from a dense inner

surface to a porous outer surface, which would allow for

greater bone growth on the outer surface.

[0110] FIGS. 22C-D show a front and side view,

respectively, demonstrating the interrelation of the conical

cone clearance channel 2310 and baseplate keel 2510.

[0111] FIGS. 22E-F show transparent views of the

interrelation between the conical cone 2300 and baseplate keel

2510 where the conical cone 2300 is implanted at differing



bone depths. FIG. 22E illustrates the interrelation where the

conical cone 2300 is deep within the bone 1400. This would

typically occur where the surgeon utilizes augments to

compensate for bone deformities.

[0112] FIG. 22F illustrates the interrelation where the

conical cone 2300 is inserted into the central bone void such

that the proximal surface of the conical cone 2300 is flush

with the tibial platform 1410.

[0113] FIGS. 23A-G illustrate another cone embodiment.

Referring now to FIGS. 23A-C, a perspective, top and front

view, respectively, of a lobed cone 2400 is shown. The lobed

cone 2400 generally includes a central opening 2450 to

accommodate a prosthesis stem 2520, a clearance channel 2420

to accommodate a baseplate keel 2510, a conical body 2480, and

a lobe 2410 integrated with the conical body 2480. The

interior space of the lobed cone 2400 may be packed with bone

cement or other adhesive in order to enhance connection

between the prosthesis and bone 1400. This enhanced

connection is further improved by an adhesive anti-rotation

feature 2450 located on the interior surface of the lobed cone

2460. For example, the adhesive anti-rotation feature 2450

may include a series of protrusions extending from the

interior surface of the lobed cone 2460 to prohibit rotation

of the adhesive with respect to the lobed cone 2400. The

lobed cone 2400 may be constructed of any implant-grade

material. For example, the interior surface of the lobed cone

2460 may be constructed of solid titanium, and the exterior

surface 2470 constructed of porous titanium to enhance binding

bone growth. Another example would be where the cone varies

in density throughout such that the density gradually

decreases from a dense inner surface to a porous outer

surface, which would allow for greater bone growth on the

outer surface.



[0114] Further, the lobe 2430 may include a window 2430.

The window 2430 is essentially a clearance channel 2420 that

has been covered by the porous titanium of the outer surface

2470. This provides the surgeon the flexibility to open the

window 2430 by cutting out the porous titanium with standard

surgical tools or a specialized tool, thereby creating an

additional clearance window 2420 in the event clearance space

is needed for a larger baseplate keel 2510. Where additional

clearance space is not needed, the porous titanium remains to

provide additional surface area for binding bone growth.

[0115] FIG. 23D is a bottom view illustrating the

interrelation of the lobed cone 2400 with the baseplate 2500

and baseplate keel 2510, and in particular the interrelation

of the baseplate keel 2510 with the lobe 2410 and clearance

channel 2420.

[0116] FIGS. 23E-F show transparent views of the

interrelation between the lobed cone 2400 and baseplate keel

2510 depending on the depth of the lobed cone 2400 within the

bone 1400. FIG. 22E illustrates this interrelation where the

lobed cone 2400 is deep within the bone 1400. This would

typically occur where the surgeon utilizes augments to

compensate for bone deformities.

[0117] FIG. 23F illustrates the interrelation where the

lobed cone 2400 is inserted into the central bone void and

offset bone void such that the proximal surface of the lobed

cone 2400 is flush with the tibial platform 1410.

[0118] FIG. 23G shows the prosthesis being inserted into

the lobed cone 2400 and bone for final implantation. The stem

2600 passes through the central opening 2450 and into the

intramedullary canal. When fully inserted, the baseplate 2500

will rest proximally to the lobed coned 2400 with the

baseplate keel 2510 residing partially within the lobed cone

2400. Generally, the lobed cone 2400 will be filled with

adhesive to provide further support to the prosthesis.



[0119] There are many benefits of performing a revision

procedure with the surgical reaming instruments of the present

invention. For example, all bone removal steps may be fully

guided without the need for any freehand bone removal.

Additionally, the surgeon is left with the option to create an

offset bone cavity by reaming the bone in three steps or

broaching the bone in only two steps. Importantly, because of

the precision of control allowed when using these instruments,

the shape of the cavity can be precisely controlled which

allows for stock MRDs/cones to accurately fit into the bone

void without dependence on the technique of the particular

surgeon performing the surgery. Related to this is that the

symmetric, geometrically defined shape of an MRD/cone

simplifies the setup and machining of void fillers . The

MRDs/cones described herein can be made of any biocompatible

material such as polymer, titanium, and stainless steel, for

example .

[0120] Although the invention herein has been described

with reference to particular embodiments, it is to be

understood that these embodiments are merely illustrative of

the principles and applications of the present invention. It

is therefore to be understood that numerous modifications may

be made to the illustrative embodiments and that other

arrangements may be devised without departing from the spirit

and scope of the present invention as defined by the appended

claims. For example, although embodiments of the invention

have generally been described in reference to a femoral

implant in a femur or with respect to a tibia, the principles

described herein are equally applicable to bones of other

joints .



IN THE CLAIMS:

1. A device for implantation into a bone void

comprising :

a sidewall defining a cavity for receipt of a

portion of a joint prosthesis; and

a selectively removable portion formed in the

sidewall,

wherein removal of the selectively removable portion

forms a gap in the sidewall.

2 . The device of claim 1 , further comprising a

a first body having a first sidewall and a first

cavity defining a first longitudinal axis; and

second body connected to the first body, the second

body having a second sidewall and a second cavity in

communication with the first cavity, the second cavity

defining a second longitudinal axis,

wherein at least one of the first and second

sidewalls includes the selectively removable portion and

removal of the selectively removable portion forms a gap in

the respective sidewall.

3 . The device of claim 2 , further comprising an

adhesive anti-rotation feature connected to an inner surface

of the first body.

4 . The device of claim 3 , wherein the

anti-rotation feature comprises a plurality of protrusions

radially extending into the cavity from the inner surface of

the first body.

5 . The device of claim 2 , wherein the first body

further includes a clearance channel extending through the



first sidewall forming a gap for receipt of a portion of the

prosthesis .

6 . The device of claim 5 , wherein the first body is

substantially frustoconical, such that a proximal end of the

first body has a larger diameter than a distal end of the

first body.

7 . The device of claim 6 , wherein the first body

further comprises a neck extending from the distal end of the

first body for stabilizing the device in the bone.

8 . The device of claim 2 , wherein the first body

and second body each have an inner surface made from a solid

biocompatible material and an outer surface made from a porous

biocompatible material .

9 . The device of claim 8 , wherein the selectively

removable portion is made entirely of the porous biocompatible

material .

10. A surgical system for forming a void in a bone

comprising :

a support member configured to be securely

positioned within an intramedullary canal of the bone;

an offset guide member having a longitudinal axis,

the offset guide member being configured to attach to the

support member so that the longitudinal axis of the offset

guide member is in a fixed and offset relation with the

intramedullary canal of the bone; and

a cutting member for forming an offset bone void

having a cutting head attached, the cutting member being

configured to slidably engage the offset guide member along

the longitudinal axis of the offset guide member.



11. The surgical system of claim 10, wherein

the support member includes radially projecting

flanges extending outward from the proximal end of the support

member, and

the offset guide member includes a cannulated distal

end, the cannulated distal end having an inner surface and

radially extending flanges extending inward from the inner

surface and being configured to engage the radially projecting

flanges of the support member.

12. The surgical system of claim 10, wherein the

support member comprises a cone trial and a guide shaft, the

cone trial being configured to be securely inserted into a

central bone void, the guide shaft being configured to

securely connect to the cone trial such that distal and

rotational movement is prohibited.

13. The surgical system of claim 12, wherein the

offset guide member has a locking body and a cutting guide

component, the locking body being configured to lock the

offset guide member to the guide shaft, the cutting guide

component having a longitudinal axis and being configured to

slidably receive the cutting member along the longitudinal

axis of the cutting guide component, the cutting guide

component being fixed to the locking body, wherein locking the

locking body to the guide shaft fixes the longitudinal axis of

the cutting guide component in an offset relation to the

intramedullary canal of the bone .

14. The surgical system of claim 10, wherein the

offset guide member includes:

an offset driver, the offset driver includes a

longitudinal axis and is configured to attach to the support



member so that the longitudinal axis of the offset driver is

in a fixed and offset relation with the intramedullary canal

of the bone; and

an offset driver sleeve having longitudinal axis and

being configured to slide over and attach to the offset driver

so that the longitudinal axis of the offset driver sleeve is

in an offset and fixed relation with the longitudinal axis of

the offset driver and the intramedullary canal of the bone.

15. The surgical system of claim 10, wherein the

cutting member is a broach.

16. The surgical system of claim 15, further

comprising a second stage broaching tool configured to

slidably engage the offset guide member along the offset

longitudinal axis of the offset guide member, the second stage

broaching tool being shaped to substantially conform to a

shape of a bone void filling device.

17. The surgical system of claim 10, wherein the

cutting member is a reamer.

18. A surgical method for forming a void in bone

comprising the steps of:

positioning a support member securely within an

intramedullary canal of a bone;

attaching a guide member having a longitudinal axis

to the support member in a fixed and offset relation to the

intramedullary canal;

connecting a cutting member having a cutting head to

the guide member in a slidable arrangement along the

longitudinal axis of the guide member such that the cutting

head faces a first bone segment; and



cutting the first bone segment along the

longitudinal axis of the guide member, thereby forming a first

offset bone void.

19. The surgical method of claim 16, wherein the

cutting member is a reamer.

20. The surgical method of claim 16, wherein the

cutting member is a broach.

21. The surgical method of claim 16, further

comprising the steps of:

detaching the guide member and cutting member from

the support member;

reconnecting the guide member and cutting member to

the support member so that the cutting head faces a second

bone segment; and

cutting the second bone segment along the

longitudinal axis of the guide member, thereby forming a

second offset bone void.

22. The surgical method of claim 16, further

comprising the steps of:

disconnecting the cutting member from the guide

member ;

attaching a guide member sleeve having a

longitudinal axis to the guide member so the longitudinal axis

of the guide member sleeve is offset and fixed with respect to

the longitudinal axis of the guide member and intramedullary

canal of the bone;

connecting a cutting member to the guide member

sleeve in a slidable arrangement along the longitudinal axis

of the guide member sleeve so that the cutting head faces a

second bone segment; and



cutting the second bone segment along the

longitudinal axis of the guide member sleeve, thereby forming

a second offset bone void.

23. The surgical method of claim 20, further

comprising the steps of:

detaching the guide member, guide member sleeve, and

cutting member from the support member;

reconnecting the guide member, guide member sleeve,

and cutting member to the support member such that the cutting

head faces a third bone segment; and

cutting the third bone segment along the

longitudinal axis of the guide member sleeve, thereby forming

a third offset bone void.
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