wo 2009/111656 A1 I 0HY 0 OO OO 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) Warld nietlecuat roperty Organizaion /€52 | ORI AN KRG R
nternational Bureau Wi 0%
(43) International Publication Date \P'/ (10) International Publication Number
i ublicati NEANE
11 September 2009 (11.09.2009) PCT WO 2009/111656 Al
(51) International Patent Classification: (72) Inventors; and
A61F 2/38 (2006.01) (75) Inventors/Applicants (for US only): LANG, Philipp
. e ) [DE/US]; 7 Fair Oaks Terrace, Lexington, MA 02421
(21) International Application Number: (US). STEINES, Daniel [DE/US]; 210 Lincoln Street,
PCT/US2009/036218 Lexington, MA 02421 (US). FITZ, Wolfgang [DE/US];
(22) International Filing Date: 53 Lake Street, Sherborn, MA 01770 (US).
> March 2009 (05.03.2009) - 74y Agents: SMOLENSKI, Alexander, Jr. et al.; Bromberg
(25) Filing Language: English & Sunstein, LLP, 125 Summer Street, Boston, MA 02110
(26) Publication Language: English (US).
L. (81) Designated States (unless otherwise indicated, for every
(30) Priority Data: kind of national protection available): AE, AG, AL, AM,
(71) Applicant (for all designated States except US): CON- CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,

FORMIS, INC. [US/US]; 2 Fourth Avenue, Burlington,
MA 01803 (US).

EC, FE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,

[Continued on next page]

(54) Title: EDGE-MATCHED ARTICULAR IMPLANT

FIG. 6

(57) Abstract: A method of joint arthroplasty includes obtain-
ing an image of at least a portion of the tibial plateau. An outer
periphery of at least a portion of the tibial plateau is derived
based, at least in part, on the image. An implant is provided for
the tibial plateau, the implant having a periphery that includes
an outer edge that substantially matches the derived outer pe-
riphery of the tibial plateau.



WO 2009/111656 A1 I 0000 NPT TGO AT

84)

NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,
SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA,
UG, US,UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARTPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,

ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR),
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,
MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))



WO 2009/111656 PCT/US2009/036218

Attorney Docket No. 2960/171WO

Edge-Matched Articular Implant

Cross-Reference to Related Applications

[0001] This application claims priority to U.S. Provisional Application No. 61/034,014, filed

March 5, 2008, which is incorporated herein by reference.

[0002] This application is related to U.S. Application No. 10/997,407, filed November 24,

2004, which is incorporated herein by reference.

Technical Field

[0003] The embodiments described herein relate to orthopedic systems, methods and
devices. More particularly, systems, methods and devices for knee, hip, ankle, foot,

shoulder, elbow, wrist and hand arthroplasty are provided.

Background Art

[0004] It is common to resect the upper tibia during, for example, unicompartmental knee
arthroplasty (and also bicompartmental and total knee arthroplasty), and insert a tibial
implant. Typically, the tibial implant is selected from a limited, fixed number of sizes such
that overhang of the implant over the resected tibial plateau is prevented. Towards this end,
the tibial implant is often selected such that the implant’s periphery is smaller than the tibial
plateau’s outer periphery. Alternatively, in select cases, the implant may overhang with the
potential for interference with adjacent soft-tissues and ligaments. As a result, the implant
rests on the inner cancellous bone rather than the harder, outer cortical bone located at the
outer periphery of the tibial plateau. As cancellous bone is spongy, the tibial implant will

tend to shift position after time.
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Summary

[0005] One embodiment is an implant configured to be fit into a cut portion of bone of a
patient. The implant can include a substantially flat or substantially tray-shaped or dome-
shaped body having an inferior surface, a superior surface, and an outer peripheral edge
extending between the inferior and superior surface. At least a portion of the peripheral edge
can be configured to substantially match at least a corresponding portion of the periphery of

the cut portion of the bone such that the implant is substantially supported by cortical bone.

[0006] Another embodiment is a tibial tray configured to be fit into a tibial plateau of a
patient. The tray can include a substantially flat or substantially tray-shaped or dome-shaped
body having an inferior surface, a superior surface, and an outer peripheral edge extending
between the inferior and superior surface. At least a portion of the peripheral edge can be
configured to substantially match at least a corresponding portion of the periphery of the

tibial plateau when the tibial tray is implanted on the tibial plateau.

[0007] This embodiment can include an anchor for securing the tibial tray. An entire outer
portion of the peripheral edge can be configured to substantially match the corresponding
periphery of the tibial plateau when the tibial tray is implanted on the tibial plateau, and an
entire inner portion of the peripheral edge substantially abuts, optionally, a vertical cut in the
tibial plateau. Alternatively, at least a portion of the peripheral edge can be configured to be
recessed from a corresponding periphery of the tibial plateau and can be further configured to
be adjacent to cortical bone when the tibial tray is implanted on the tibial plateau. In still
another embodiment, at least a first outer portion of the peripheral edge can be configured to
be adjacent to cortical bone and at least a second outer portion of the peripheral edge can be
configured to be adjacent to cancellous bone when the tibial tray is implanted on the tibial

plateau.

[0008] Additionally, the superior surface of the tray can be at least partially derived from

patient-specific data of a femoral condyle. The patient-specific data can be obtained from an
2



WO 2009/111656 PCT/US2009/036218

image of a femoral condyle, an image of a tibia or tibial plateau or a shape of an implant.
The superior surface can comprise at least one curve derived from patient-specific data. The
superior surface can be made of Ultra High Weight Molecular Polyethylene (UHMWPE) as
well as cross-linked polyethylene.

[0009] The contour of the peripheral edge can be derived from patient-specific data, which
can be derived, for example, from an image of a proximal end of a tibia. The peripheral edge
of the tibial tray can be configured to rest on cortical bone when implanted on the tibial
plateau. The tray can have a thickness from the inferior surface to the superior surface of

about 3 to 15 mm.

[0010] In accordance with another embodiment, a method of joint arthroplasty includes
obtaining an image of at least a portion of the tibial plateau. An outer periphery of at least a
portion of the tibial plateau is derived based, at least in part, on the image. An implant is
provided for the tibial plateau, the implant having a periphery that includes an outer edge that

substantially matches at least portions of the derived outer periphery of the tibial plateau.

[0011] In some embodiments, the periphery of the implant includes an inner edge which
spans across the tibial plateau. Deriving the outer periphery of the tibial plateau may include
deriving a three-dimensional representation. The image of the tibial plateau may include
subchondral bone, cortical bone, normal articular cartilage and/or diseased articular cartilage.
The implant may further include an anchor for securing the implant. The anchor may be a
keel, peg, nub, and/or rod. The implant may include a polymer(s), a ceramic(s), a metal(s)
and/or a ceramic-metal composite(s). The implant may further include an inferior surface for
facing the tibial plateau, and a superior surface for facing the femur, and wherein the superior
surface includes at least one of a ceramic, a metal, a polymer and a ceramic-metal composite.
The implant may further include an inferior surface for facing the tibial plateau, and a
superior surface for facing the femur, the method further including deriving, at least partially,
the superior surface from patient-specific data of a femoral condyle. The patient specific
data may be obtained from an image of a femoral condyle. The outer edge may be adapted

to substantially rest on cortical bone on the tibial plateau. The method may further include
3
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securing the implant to the tibial plateau, wherein the outer edge of the implant rests
substantially on cortical bone. The implant may have a thickness of about 3 to 15 mm. At

least a section of the tibial plateau may be resected.

[0012] In other embodiments, methods of making a tibial plateau implant can include
obtaining an image of a knee joint including a tibial plateau. A representation of the outer
tibial edge of the tibial plateau is derived from the image. An implant body is provided
having a bearing surface, a tibial interface, an inner edge, and an outer edge that substantially

matches the contour of the outer tibial edge.

[0013] In related embodiments, the outer edge may be adapted to substantially rest on
cortical bone on the tibial plateau. The method may further include securing the implant to

the tibial plateau, wherein the outer edge of the implant rests substantially on cortical bone.

[0014] In still other embodiments, methods of joint arthroplasty may include providing an
implant for a tibial plateau having a body with a bearing surface, a tibial interface, an inner
edge, and an outer edge that substantially matches the contour of the outer edge of a patient’s
tibial plateau. The tibial plateau can be prepared to receive the implant. The implant can be
secured to the prepared implant site, wherein at least portions of the outer periphery of the

tibial interface rests substantially on cortical bone.

[0015] In related embodiments, the implant may include an anchor. The anchor may be a
keel, peg, nub, and/or rod. The implant may include a bearing surface component for
receiving a femoral condyle. The bearing surface component may include ceramic(s),
metal(s), polymer(s) and/or ceramic-metal composite(s). The polymer may include
UHMWPE. The bearing surface may be at least partially derived from patient-specific data
of a tibial plateau including subchondral bone, cortical bone, normal and/or diseased
cartilage, one or more femoral condyles including subchondral bone, cortical bone, normal
and/or diseased cartilage. The patient-specific data may be obtained from an image of a
femoral condyle or a tibial plateau or a first or an opposing second articular surface. The

body may include polymer(s), ceramic(s), metal(s) and/or ceramic-metal composite(s). The
4
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contour of the outer edge may be derived from patient-specific data. The patient-specific
data may be obtained from an image of a proximal tibial end. The implant may have a
thickness of about 3 to 15 mm. The method may further include obtaining an image of at
least a portion of the tibial plateau, and deriving the outer edge of the implant based, at least
in part, on the image. The inner edge of the implant may be adapted to span across the tibial
plateau. The undersurface of the implant may be flat or curved. The undersurface and/or the
top surface of the implant may be at an angle other than 90 degrees relative to the sagittal or

coronal axis of the tibia or the biomechanical axis.

[0016] In accordance with another embodiment, the implant may include a body having a
bearing surface, a tibial interface, an inner edge, and an outer edge that substantially matches

the contour of the outer edge of a patient’s tibial plateau.

[0017] Any implant, e.g. in a knee, hip, shoulder or other joint, may be made of a single
material, e.g. polyethylene. The implant may also be made using two materials, ¢.g. a metal
backing and a polyethylene insert. The polyethylene insert may be locked inside the metal

backing using standard locking mechanisms as are known in the art.

[0018] In accordance with related embodiments, the implant may include an anchor for
securing the implant. The anchor may be a keel, peg, nub, and/or rod. Portions of the
implants, e.g. the pegs or keel or portions of the bone facing surface may be porous coated.
The undersurface of the implant may include cement pockets. The cement pockets may be
open at the external margin of the implant to interface with the endosteal bone of the cut
tibial plateau or the cut surface along a potential vertical cut, when used. The implant may
further include a bearing surface component for receiving a femoral condyle. The bearing
surface component may include a ceramic(s), metal(s), polymer(s) and/or ceramic-metal
composite(s). The polymer may include UHMWPE. The bearing surface may be at least
partially derived from patient-specific data of a femoral condyle or a tibial plateau or it may
reflect the shape or be a mirror image of aspects of the external geometry of the femoral
bearing surface, e.g. in different flexion or extension angles. The patient-specific data may be

obtained from an image of a femoral condyle or a tibial plateau. The body may include

5
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polymer(s), ceramic(s), metal(s) and/or ceramic-metal composite(s). The contour of the
outer edge may be derived from patient-specific data. The patient-specific data may be
obtained from an image of a proximal tibial end. The outer periphery of the tibial interface
may be adapted to substantially rest on cortical bone. The implant may have a thickness of

about 3 to 15 mm.

[0019] In accordance with another embodiment, the contour of the outer edge of the implant
may be derived from patient-specific data. The patient-specific data may be obtained from an
image of a proximal tibial end. The contour of the outer edge of the implant may be derived
from an axial or near-axial cross-sectional image, a sagittal or near-sagittal cross-sectional
image, a coronal or near coronal cross-sectional image, or any other cross-sectional image of
the proximal tibia. Alternatively, the contour of the outer edge of the implant may be
determined by creating a virtual model of the proximal tibia and performing a virtual cut on
the model. The virtual cut performed on the virtual model may take into account one or more

mechanical or anatomical axes of the knee.

Since the implant will be edge matched, the external contour of the implant can be
convex, but it can also include concave portions. For example, in a hip joint, concave shapes
can be integrated in the external contour of the device in order to achieve near 100%

congruency with the shape of the acetabular rim.

Brief Description of the Drawings

[0020] The foregoing features will be more readily understood by reference to the following
detailed description, taken with reference to the accompanying drawings, in which:

[0021] FIG. 1 is a side perspective view of a resected tibial plateau;

[0022] FIG. 2 is a side perspective view of a tibial implant asserted on the resected tibial
plateau of FIG. 1;

[0023] FIG. 3 is a diagram of a method of joint arthroplasty;

[0024] FIG. 4 is a side perspective view of a virtual model of a proximal end of a tibia with

a virtual tibial cut;
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[0025] FIG. 5 is a side perspective view of an alternate embodiment of a tibial implant
having two components asserted on two resected tibial plateaus respectively;

[0026] FIG. 6 is a side perspective view of an alternate embodiment of a tibial implant
asserted on the resected tibial plateau of FIG. 1;

[0027] FIG. 7 is a side perspective view of an alternate embodiment of a tibial implant
asserted on the resected tibial plateau of FIG. 1;

[0028] FIG. 8 is a side perspective view of an alternate embodiment of a tibial implant
asserted on a resected tibial plateau.

[0029] FIG. 9 is a side perspective view of an alternate embodiment of a tibial implant

asserted on a resected tibial plateau extending across the entire proximal end of the tibia.

Detailed Description

[0030] Various methods, systems and devices for joint arthroplasty are described to provide
an implant for a tibial plateau that has an outer edge that substantially matches or
corresponds to the outer periphery of the tibial plateau, either the entire periphery or at least a
portion of the periphery. Preferably, the outer edge of the implant rests entirely on cortical
bone to provide support for the implant. However, in some embodiments, only a portion of

the outer edge of the device will rest on cortical bone.

[0031] Referring to FIG. 1, a resected portion of an upper (proximal) end of a tibia 10 is
illustrated. The medial tibial plateau of the left tibia 10 is resected, and a lateral
compartment of the tibia 10, including a meniscus 13, is left intact. In alternate
embodiments, the lateral portion of the tibia 10 may be resected, instead, or both lateral and
medial portions of the tibia 10 may be resected. Furthermore, the implant is not limited to
the tibia, and may be applied to other joint surfaces where it is advantageous to have the

implant rest on the outer periphery of the bone.

[0032] The resected lateral compartment of the tibia 10 may be cut, for example, along a

sagittal plane to create a side wall 15. This cut, in combination with a horizontal cut, forms a



WO 2009/111656 PCT/US2009/036218

generally flat, resected tibial surface onto which a tibial implant 20 may be placed, as shown

in FIG. 2, described below.

[0033] As shown in FIG. 1, the resected tibial surface includes an outer periphery 19 made
of cortical bone 17. Within the outer periphery of the resected tibial surface lies cancellous

bone 18, which is spongy compared to the hard cortical bone 17.

[0034] Referring to FIG. 2, an implant 20 is a tibial implant for use with a corresponding
articulating femoral resurfacing or replacement implant. Implant 20 has an outer peripheral
edge 21 that substantially matches the outer periphery of the tibial plateau. The matched edge
ensures that the outer portion of implant 20 rests on cortical bone 17, which provides better
support than cancellous bone 18. The outer edge 21 of the implant 20 is fully supported by
the hard cortical bone 17, as opposed to resting on the spongy cancellous bone 18. It is to be
understood that an inner peripheral edge 25 of implant 20 may span across, and may or may

not contact, the tibial plateau, including cancellous bone.

[0035] The implant 20 includes an inferior surface (not shown in FIG. 2) that faces the tibial
plateau, and a superior surface 22 that faces the femur. At least a portion of the superior
surface 22 is load bearing. The superior surface 22 may be made of, for example, a ceramic,
a metal, a polymer and/or a ceramic-metal composite. The inferior and superior surfaces
may be derived, at least partially, from patient specific data of a femoral condyle, and/or may
be matched to or defined by a curve of a corresponding femoral implant component. The
patient specific data may be obtained from an image of a femoral condyle. The thickness of
the implant between the superior and inferior surfaces may be about 3 to 15mm. Other
structures are possible. For example, the sidewalls of a tibial tray can be rounded, tapered,

recessed, proud or flush relative to the peripheral edge of the tibial plateau.

[0036] FIG. 3 shows a method of joint arthroplasty, in accordance with one embodiment.
The method begins at step 302, in which an image(s) of at least a portion of the tibial plateau
is obtained. The obtained image may be a result of, without limitation, an MRI, CT, spiral

CT, x-ray, ultrasound, digital tomosynthesis, and/or optical coherence tomography. The
8
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image of the tibial plateau may include subchondral bone, cortical bone, normal articular

cartilage and/or diseased articular cartilage.

[0037] The method continues to step 304, in which an outer periphery of at least a portion of
the tibial plateau is derived, based on the image. This may be performed electronically.

For example, the derivation may be performed, without limitation, by a processor (e.g., a
microprocessor, microcontroller, digital signal processor, or general purpose computer),
programmable logic for use with a programmable logic device (e.g., a Field Programmable
Gate Array (FPGA) or other PLD), discrete components, integrated circuitry (e.g., an
Application Specific Integrated Circuit (ASIC)), memory, or any other means including any
combination thercof. Memory may include, for example, a diskette, a fixed disk, a Compact
Disk (CD), Read Only Memory (ROM), Erasable Programmable Read-Only Memory
(EPROM), and/or Random Access Memory (RAM). Computer program logic implementing
all or part of the functionality previously described herein may be embodied in various
forms, including, but in no way limited to, a source code form, a computer executable form,
and various intermediate forms (e.g., forms generated by an assembler, compiler, linker, or
locator.) Source code may include a series of computer program instructions implemented in
any of various programming languages (¢.g., an object code, an assembly language, or a
high-level language such as Fortran, C, C++, C#, JAVA, or a scripting language) for use
with various operating systems or operating environments. The source code may define and
use various data structures and communication messages. The source code may be in a
computer executable form (e.g., via an interpreter), or the source code may be converted

(e.g., via a translator, assembler, or compiler) into a computer executable form.

[0038] Deriving the outer periphery may include deriving a cross-sectional (for example, an
axial or near axial, a sagittal or near sagittal, coronal or near coronal cross-section), a two-
dimensional, or a three-dimensional representation of the proximal tibia. Various scan
planes may be combined to form the three dimensional representation. It may also include
simulating the tibial cut on a series of two dimensional displays or on a three dimensional
representation, as shown, for example, in FIG. 4. The direction of the simulated tibial cut

may be based on one or more mechanical or anatomical axes of the knee. These one or more

9
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axes can be derived from the same image or from one or more separate images registered
into the same coordinate system as the tibial image. The height of the simulated cut may be
determined from one or more reference points or landmarks on the tibia or the femur in the
image. As the tibia has a taper, the outer periphery of the tibial plateau gets smaller moving
in the superior to inferior direction. In preferred embodiments, the virtually derived outer

periphery of the tibial plateau is thus determined at a desired cut height.

[0039] The method then continues to step 306, in which an implant is provided for the tibial
plateau. The implant has a periphery that includes an outer edge that substantially matches
the derived outer periphery of the tibial plateau. In preferred embodiments, the outer edge of
the tibial implant thus advantageously rests on cortical bone, as described above. The
implant may be made of, without limitation, a polymer, a ceramic, a metal, and/or a ceramic

metal composite.

[0040] The method may then include securing the implant to the tibial plateau. The tibial
plateau may be resected, as shown for example, in FIG. 1. The implant provided may
include an anchor for securing the implant to the tibial plateau. The anchor may be, without

limitation, a keel, peg, nub and/or rod.

[0041] Many other embodiments are possible. Referring to FIG. 5, one alternate
embodiment is an implant having two separate tibial components 20 and 30. When
implanted, each component rests on a separate tibial plateau 32 and 34. Tibial components
20 and 30 are structurally similar and made from the same materials (but could be different
structures and/or materials in other embodiments). However, each is sized to correspond to
match the outer periphery of the tibial plateaus 32 and 34. Thus, tibial component 30
includes an outer sidewall 36 that substantially corresponds to an outer periphery 38 of tibial
plateau 34. Tibial components 20 and 30 could be used, for example, with a bi-
compartmental resurfacing device (such as the ConforMIS iDuo), a total knee resurfacing

device (such as the ConforMIS iTotal), or a total knee replacement device.

[0042] In another embodiment, as shown in FIG. 6, tibial tray 40 is similar in shape,

structure and materials to implant 20. A superior surface 42 of tibial tray 40 is made of
10
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UHWMPE and has a concavity in the coronal plane designed to match the curve of a
corresponding femoral implant component. The curve preferably is 5 times the radius of the
curve of the femoral implant in the coronal plane, but many other embodiments are possible.
The outer edge 44 of tibial tray 40 does not extend completely to the outer edge 46 of the
tibial plateau, but the outer edge 44 does rest on cortical bone. In still other embodiments, a
portion of the margin of the tibial implant can be flush with the periphery of the bone while
other portions are recessed from the periphery yet still lie on cortical bone. In other
embodiments, one or more portions of the margin of the tibial implant can be flush with the
periphery of the bone, one or more other portions can be recessed from the periphery yet still
lie on cortical bone, and one or more other portions can be recessed from the periphery and
lie over cancellous bone. In the case of the portion that lies on cancellous bone, some or all

of the periphery can contact the bone or be raised up from the bone.

[0043] Referring to FIG. 7, another embodiment includes a narrower tibial tray 50 that has a
periphery that is matched to the periphery 58 of the patient’s cortical bone only at end
portions 54 and 56, while side portion 52 extends across cancellous and cortical bone. The

far side of the implant 50 abuts the vertical tibial cut 60.

[0044] Referring to FIG. 8, another embodiment includes tibial tray 50, but tibial tray 50 is
inset into an alternative tibial plateau 62 that includes a recess portion 64 and an uncut
portion 66. In this embodiment, an upper peripheral edge 68 is matched to the uncut

subchondral bone, or, alternatively, uncut cartilage.

[0045] Referring to FIG. 9, another embodiment includes tibial tray 70 that rests on tibial
plateau 72. Tibial plateau 72 is cut and extends across the entire portion of the proximal end
of tibia 10. Tibial tray 70 has a peripheral side 74 that is matched to the periphery 76 of the

patient’s cortical bone.
[0046] Another embodiment is an implant for a shoulder joint. In a shoulder joint, the

glenoid rim can substantially support the implant. The implant can be shaped or selected

using an imaging test such as a CT scan or MRI scan to substantially fit onto the glenoid rim.

11
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[0047] In another embodiment, in a hip joint, the acetabular rim can substantially support the
implant. The implant can be shaped or selected using an imaging test such as a CT scan or
MRI scan to substantially fit onto the acetbular rim. The implant can be secured to the
acetabular rim, for example, by forming a lip around the outer edge of the implant that rest
directly on the acetabular rim or on a bone cut around the acetabular rim that exposes a flat
bone surface that engages the lip of the implant when inserted. Such embodiments can
provide improved structural support for implants in these joints. Such improved structural
support may improve the wear and lifetime of the implants. For example, a major cause of
implant failure in hip joints is loosening of the implant. Providing a improved structural

support , which is advantageous

[0048] Other embodiments can apply to orthopedic implants for other joints and bones where
a portion of the implant is sized to correspond to the periphery of an uncut or cut portion of
bone of a patient. In such implants, the cortical bone can support most or all of the load
placed on the implant at the bone-implant interface. At least a portion of the peripheral edge
can be configured to substantially match at least a corresponding portion of the periphery of
a cut or uncut portion of the bone such that the implant is substantially supported by cortical

bone or by the rim of the articular structure. Many other embodiments are possible.

[0049] The embodiments described above are intended to be merely exemplary; many other
embodiments including various combinations of the elements described above or other
additional elements and/or additional embodiments are possible. All such variations and

modifications are intended to be within the scope of various embodiments of the invention.

12
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We claim:

1. A tibial tray implant configured to be fit into a tibial plateau of a patient comprising:

a substantially tray-shaped body having an inferior surface, a superior surface, and
an outer peripheral edge extending between the inferior and superior surface;

wherein at least a portion of the peripheral edge is configured to substantially match
at least a corresponding portion of the periphery of the tibial plateau when the tibial tray is

implanted on the tibial plateau.

2. The implant of claim 1, further comprising an anchor for securing the implant.

3. The implant of claim 1, wherein an entire outer portion of the peripheral edge is
configured to substantially match the corresponding periphery of the tibial plateau when the
tibial tray is implanted on the tibial plateau and an entire inner portion of the peripheral edge

substantially abuts a vertical cut in the tibial plateau.

4. The implant of claim 1, wherein at least a portion of the peripheral edge is configured to
be recessed from a corresponding periphery of the tibial plateau and is further configured to

be adjacent to cortical bone when the tibial tray is implanted on the tibial plateau.

5. The implant of claim 1, wherein at least a first outer portion of the peripheral edge is
configured to be adjacent to cortical bone and at least a second outer portion of the peripheral
edge is configured to be adjacent to cancellous bone when the tibial tray is implanted on the

tibial plateau.

6. The implant of claim 1, where the superior surface of the tray is at least partially derived

from patient-specific data of a femoral condyle.

7. The implant of claim 6, where the patient-specific data is obtained from an image of a

femoral condyle.

13
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8. The implant of claim 1, wherein the superior surface comprises at least one curve derived

from patient-specific data.

9. The implant of claim 1, wherein the superior surface comprises UHMWPE.

10. The implant of claim 1, wherein the contour of the peripheral edge is derived from

patient-specific data.

11. The implant of claim 10, where the patient-specific data is obtained from an image of a

proximal end of a tibia.

12. The implant of claim 1, where the peripheral edge of the tibial tray is configured to rest

on cortical bone when implanted on the tibial plateau.

13. The implant of claim 1, where the tray has a thickness from the inferior surface to the

superior surface of about 3 to 15 mm.

14. A method of joint arthroplasty, the method comprising:

obtaining an image of at least a portion of the tibial plateau;

deriving an outer periphery of at least a portion of the tibial plateau based, at least in
part, on the image; and

providing an implant for the tibial plateau, the implant having a periphery that
includes an outer edge that substantially matches the derived outer periphery of the tibial

plateau.

15. The method according to claim 14, wherein the periphery of the implant includes an

inner edge which spans across the tibial plateau.

16. The method according to claim 14, wherein deriving the outer periphery of at least a
portion of the tibial plateau includes deriving a three-dimensional representation of at least a

portion of the proximal tibia.

14
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17. The method according to claim 16, wherein deriving the out periphery of at least a
portion of the tibial plateau includes simulating the tibial cut on the three-dimensional

representation.

18. The method according to claim 17, wherein the simulated tibial cut is based on at least

one of a mechanical or anatomical axis or an anatomical landmark.

19. The method according to claim 14, wherein the image of the tibial plateau includes at

least one of subchondral bone, normal articular cartilage and diseased articular cartilage.

20. The method according to claim 14, wherein the implant further comprises an anchor for

securing the implant.

21. The method according to claim 20, wherein the anchor is selected from the group

consisting of keels, pegs, nubs, and rods.

22. The method according to claim 14, wherein the implant includes at least one of a

polymer(s), a ceramic(s), a metal(s) and/or a ceramic-metal composite(s).

23. The method according to claim 14, wherein the implant further includes an inferior
surface for facing the tibial plateau, and a superior surface for facing the femur, and wherein
the superior surface includes at least one of a ceramic, a metal, a polymer and a ceramic-

metal composite.

24. The method according to claim 14, wherein the implant further includes an inferior
surface for facing the tibial plateau, and a superior surface for facing the femur, the method
further comprising deriving, at least partially, the superior surface from patient-specific data

of a femoral condyle.

25. The method according to claim 24, where the patient specific data is obtained from an

image of a femoral condyle.
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26. The method according to claim 14, wherein the outer edge is adapted to substantially rest

on cortical bone on the tibial plateau.

27. The method according to claim 14, further comprising:
securing the implant to the tibial plateau, wherein the outer edge of the implant rests

substantially on cortical bone.

28. The method according to claim 14, where the implant has a thickness of about 3 to 15

mm.

29. The method according to claim 14, further comprising resecting at least a section of the

tibial plateau.

30. A method of making a tibial plateau implant, the method comprising:

obtaining an image of a knee joint including a tibial plateau;

deriving from the image a representation of the outer tibial edge of the tibial plateau;
and

providing an implant body having a bearing surface, a tibial interface, an inner edge,

and an outer edge that substantially matches the contour of the outer tibial edge.

31. The method according to claim 30, wherein the outer edge is adapted to substantially rest

on cortical bone on the tibial plateau.
32. The method according to claim 30, further comprising:
securing the implant to the tibial plateau, wherein the outer edge of the implant rests

substantially on cortical bone.

33. A method of joint arthroplasty, the method comprising:
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providing an implant for a tibial plateau having a body with a bearing surface, a
tibial interface, an inner edge, and an outer edge that substantially matches the contour of the
outer edge of a patient’s tibial plateau;

preparing the tibial plateau to receive the implant, and

securing the implant to the prepared implant site, wherein the outer periphery of the

tibial interface rests substantially on cortical bone.

34. The method according to claim 33, wherein the implant further comprises an anchor.

35. The method according to claim 34, wherein the anchor is selected from the group

consisting of keels, pegs, nubs, and rods.

36. The method according to claim 34, wherein the implant further comprises a bearing

surface component for receiving a femoral condyle.

37. The method according to claim 36, wherein the bearing surface component comprises

ceramic(s), metal(s), polymer(s) and/or ceramic-metal composite(s).

38. The method according to claim 36, where the bearing surface is at least partially derived

from patient-specific data of a femoral condyle.

39. The method according to claim 38, where the patient-specific data is obtained from an

image of a femoral condyle.

40. The method according to claim 34, wherein the body comprises polymer(s), ceramic(s),

metal(s) and/or ceramic-metal composite(s).

41. The method according to claim 40, wherein the polymer comprises UHMWPE.

42. The method according to claim 34, wherein the contour of the outer edge is derived from

patient-specific data.
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43. The method according to claim 42, where the patient-specific data is obtained from an

image of a proximal tibial end.

44. The method according to claim 34, where the implant has a thickness of about 3 to 15

mm.

45. The method according to claim 34, further comprising:
obtaining an image of at least a portion of the tibial plateau; and

deriving the outer edge of the implant based, at least in part, on the image.

46. The method according to claim 34, wherein the inner edge of the implant is adapted to

span across the tibial plateau.

47. An implant for a tibial plateau, the implant comprising:
a body having a bearing surface, a tibial interface, an inner edge, and an outer edge

that substantially matches the contour of the outer edge of a patient’s tibial plateau.

48. The implant of claim 47, wherein the tibial plateau includes two portions corresponding
to two compartments of a knee joint and wherein the body corresponds to a first portion
corresponding to a first compartment and further comprising a second body corresponding to

a second portion corresponding to a second compartment.

49. An implant for use in a body comprising:

a substantially tray-shaped body having an inferior surface, a superior surface, and an
outer peripheral edge extending between the inferior and superior surface;

wherein at least a portion of the peripheral edge is configured to substantially match
at least a corresponding portion of a periphery of a cut portion of bone such that the implant

is substantially supported by cortical bone.
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