Office de la Propriete Canadian CA 2648444 A1 2007/10/11

Intellectuelle Intellectual Property
du Canada Office (21) 2 648 444
g,lnngL%?rri‘fg:na " mfgtfy”%ya‘r’]‘; " 12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
13) A1
(86) Date de depot PCT/PCT Filing Date: 2006/10/31 (51) CLInt./Int.Cl. A67F 2/46 (2006.01)

(87) Date publication PCT/PCT Publication Date: 200//10/11 (71) Demandeur/Applicant:
(85) Entree phase nationale/National Entry: 2008/10/03 SMITH & NEPHEW, INC., US

86) N° demande PCT/PCT Application No.: US 2006/042706 | (72) Inventeurs/inventors:
oy cemande PRIEETON 79 CRABTREE, PAUL CHARLES, US;

(87) N° publication PCT/PCT Publication No.: 200//114841 DEES. ROGER RYAN US:

(30) Priorité/Priority: 2006/04/04 (US60/789.177) NADZADI, MARK ELLSWORTH, US
(74) Agent: BORDEN LADNER GERVAIS LLP

(54) Titre : SYSTEMES ET PROCEDES DE COUPLAGE D'ESSAI
(54) Title: TRIAL COUPLER SYSTEMS AND METHODS

158
10— ~——64 150
156 [
40
20 -
|
-\ 100
|
\_/

(57) Abrégée/Abstract:
Embodiments of the present invention provide a trial coupler system for use In preparing a patient for an implant. Certain
embodiments provide a system including a coupling device (20) and a trial component interface (40) that allows a trial stem (100) to

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




CA 2648444 A1 2007/10/11

ey 2 048 444
13) A1

(57) Abrege(suite)/Abstract(continued):
be offset In relation to the respective trial components at an orientation that matches the geometry of the patient. Once the precise
positioning Is obtained, the trial coupler device (10) can be locked while on the patient's bone so the assembly can be removed
without disturbing the desired orientation.
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TRIAL COUPLER SYSTEMS AND METHODS

This application claims the benefit of U.S. Provisional Application Serial No.
60/789,177 filed April 4, 2006 titled “Medullary Instrument Lock Mechanism and

Method,” the entire contents of which are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

In total knee joint replacement surgery, a surgeon typically affixes two
prosthetic components to a patient’s bone structure: a first to the patient’s femur and
a second to the patient’s tibia. These components are typically known as the
femoral component and the tibial component, respectively.

The femoral component is placed on a patient’s distal femur after appropriate
resection. One common type of femoral component, the condylar component,
features a J-shaped cross section, with an anterior face and two condylar portions.
The femoral component is usually attached to a femoral stem which is received in
the patient’s intramedullary femoral canal.

A common type of tibial component uses a tray or plate that generally
conforms to the patient's resected proximal tibia. The tibial component is usually
attached to a tibial stem which is received in the patient’s intramedullary tibial canal.

The tibial plateau and the condyles of the femur bearing on the tibial plateau
act similar to a hinge within the knee to allow bending and movement of the knee.
The tibial component and the femoral component uitimately cooperate with each
other to replicate as closely as possible the action and relationship of the tibial
plateau and the condyles of the femur bearing on it. A plastic or polymeric (often
high density polyethylene or HDPE) insert or bearing may fit between the plate of the
tiblal component and the femoral component. This insert or bearing provides a
surface against which the femoral component condylar portions articulate (i.e., move
In gross motion corresponding generally to the motion of the femur relative to the
tibia).

Accurately positioning and fitting the prosthetic components is important for a
number of reasons. Each patient has a different bone structure and geometry.

Dynamically, motion of the tibia relative to the femur about every axis varies from
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one patient to the next. Even though the surgeon uses various iImaging techniques
and palpation to study a particular patient's anatomy, she nevertheless gains
considerable additional information required to fit the prosthetic components after the
knee has been surgically exposed and surgery is underway.

Trial prostheses are conventional for, among other things, trying the fit of
prosthesis or implant components to respective portions of the joint. After shaping
the femur and the tibia, the surgeon may temporarily fit trial components instead of
the actual prosthetic components to the femur and/or tibia, respectively. This
enables the surgeon to test the fit of the components to the femur and tibia and to
test their performance both statically and dynamically throughout a desired range of
motion. Use of trial prosthetics instead of actual implants also allows the surgeon to
perform this testing and achieve a more perfect fit and a more accurate performance
of the actual implant component without Introducing a number of “new” actual
prosthetic components into the surgical field.

Using actual, final prosthetic components for this fitting procedure is
undesirable. Using trial prosthetic components instead of the actual implants allows
the surgeon to position, move, and fit components while trying various sizes and, if
desired, while modifying bone structure, without imparting wear and tear on actual
implant components -- upon which destruction could have adverse long-term effects.
Additionally, the use of trial components keeps the implants from requiring re-
sterilization if they are used and a new size is needed. Therefore, trial components,
such as trial tibial components, trial femoral components, and trial stems, are initially
used. The actual tibial and femoral implants are then assembled based on these
trial components and implanted into the knee.

When a stem that is not offset is used and an offset is needed, the outside
component can overhang or underhang, and thus adjustability is needed based on
individual anatomy.

In addition to being offset from the mechanical axis, the tibial and femoral
canals may be angled with respect to the mechanical axis of the leg. Across a
population of humans, a valgus bowing of the tibia exists relative to the mechanical
axis. Consequently, if a stem oriented parallel to the mechanical axis of the leg is

inserted into a bowed tibial canal, the stem can Impinge on the lateral cortex of the
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tibial canal proximal to the knee and the medial cortex distal to the knee. Similarly,
the femoral canal can bow posteriorly relative to the mechanical axis, which resuits
In impingement by the stem of the anterior cortex of the femoral canal in the
diaphysis of the femur and the posterior cortex slightly superior to the knee. Such
Impingement can prevent adequate penetration of the canal by the stem and resuit in
improper positioning of the tibial and femoral components in the knee.

Improper positioning of the component with respect to the bone can have
adverse effects, including stress shielding and bone loss due to non-uniform transfer
of load from the bone to the stem. It can also limit range of motion. Insertion of a
stem into an angled tibial canal may result in misalignment of the tibial component
with the tibial plateau so that a part of the tibial component hangs over the tibial
plateau. Such overhang can lead to the tibial component rubbing the soft tissue
surrounding the knee, causing irritation and pain. Moreover, a consequence of
overhang by one side of the tibial component is underhang by the other side of the
tibial component, so that the underhang portion of the component is resting on the
softer cancellous bone instead of the harder cortical bone along the peripheral rim of
the tibial plateau. The component may consequently sink into the softer bone,
causing the entire component to tilt toward the side of the underhang. This can
jeopardize the stability of the implant.

To accommodate such offset and/or bowed canals, stem extensions have
been designed to connect tibial and/or femoral components {o corresponding stems
using a rotational adjustment systems. These rotational adjustment systems resulit
In a trial and error process where the surgeon sets the stem extension to a
predetermined, discrete position and inserts the components into the patient’'s canal
o determine if the assembly fits correctly. If the trial prosthesis with the stem
extension does not align with the geometry of the patient’s intramedullary canal, the
surgeon removes the components from the patient's canal, resets the rotation
position, and repositions the stem extension at a different preset position. This
process Is repeated until one of the preset positions best aligns with the geometry of
the patient's canal. Such a trial and error process increases the time spent in the
operating room and increases the possibility of damage to the bone due to repeated

entry and exit of the intramedullary canal, as well as increased opportunity for
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Infection. Moreover, other systems that do not use preset positioning also have
problems because they fail to provide a way to lock the desired orientation.
Accordingly, it is likely that the orientation determined using such systems will be
disrupted when the trial prosthesis is removed from the patient. [f this occurs, the
final implant that is constructed based on the trial prosthesis will not be oriented
correctly.  Thus, such systems do not always allow for a perfect match with the

anatomy of the patient’s intramedullary canal, and improvements are necessary.

SUMMARY

Embodiments of the present invention provide a trial coupler system that
allows a ftrial stem to be offset and/or angled in relation to the respective trial
components at an orientation that matches the geometry of the patient. As used
herein, the term “trial components” may be used to refer to a tibial trial component, a
femoral trial component, or any other appropriate trial component that cooperates
with the trial couplers described. Although various embodiments of the present
invention are applicable to a variety of joint prosthetic components such as
shoulders, elbows, ankles, and hips, and other joints, the embodiments are
described for exemplary purposes with respect to a tibial and femoral component of
a knee joint prosthesis. Embodiments of the present invention provide a coupler
system that allows for the precise positioning of a trial stem and its corresponding
trial component so that the assembled prosthesis aligns with the geometry of the
patient’s joint, i.e., the stem in the patient’s Intramedullary canal is appropriately
positioned with respect to the trial component placed on the resected bone.

Embodiments of the present invention also allow a surgeon to better match
the specific anatomy of a patient without restricting the orientation of the components
to a predetermined position or being limited by components that do not lock when
the proper position is determined and the triai sysiem Is to be removed. In certain
embodiments, there is provided a coupling device (which may either be provided as
a separate offset component that attaches to a trial stem if an offset is needed or
may be provided as the upper portion of the stem) that is associated with a trial
component interface that receives a trial component. The interface is adapted to

rotate around the coupling device in order to allow the surgeon to position the
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relationship between the stem and the trial components precisely. Once the desired

position is achieved, the surgeon can lock this orientation while the system is still on

of motion, the surgeon can Inttially determine the correct orientation to match the
geometry of the patient's Intramedullary canal with respect to one or more trial
components without the need for repetition, and then lock the components in place.

According to one aspect of certain embodiments of the present invention,
there is provided a trial coupler system, comprising

(a) a coupling device adapted to receive a trial stem and cooperate with a
trial component interface;

(b)  atrial component interface adapted to cooperate with a trial component
and the coupling device;

(C) a fastener adapted to secure the coupling device to the trial component
interface, allowing the trial component interface to rotate relative to the coupling
device; and

(d)  a rotational lock member adapted to lock rotational freedom between
the coupling device and the trial component interface.

In one embodiment, the coupling device is an offset coupler.

In another embodiment, there is provided a spring to secure a trial stem in
place.

In a further embodiment, the coupling device has an upper portion with a first
longitudinal axis and a lower portion with a second longitudinal axis.

Other embodiments provide the fastener with a threaded shaft wherein the
coupling device has a threaded portion that can receive the threaded shaft of the
fastener.

A further embodiment provides the coupling device with an upper portion that
s adapted to receive a connection member of the trial component interface.

Other embodiments provide a washer. Further embodiments provide a
retention pin adapted to be inserted into the trigl component Interface to secure

components and prevent disassembly.
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Another embodiment provides a trial stem adapted to be secured with the
coupling device.

Yet further embodiments comprise a trial component adapted to be secured
with the trial component interface. In some embodiments, the trial component is a
femoral component. In other embodiments, the trial component is a tibial
component.

Other embodiments provide a trial component interface that comprises a trial
connection system. In some embodiments, the trial connection system comprises a
J-hook and protrusion connection, a ball-and-detent lock, a threaded connection, a
dovetail slot and connection, a snap lock connection, a push lock connection. or a
magnetic connection.

Further embodiments relate to a trial coupler system in which the trial stem is
bowed, bent, angled, offset, or any combination thereof.

A further embodiment includes a trial coupler system wherein the coupling
device, trial component interface, fastener, and rotational lock member are provided
in a pre-assembled state, and in order to lock the system together, the rotational lock
member is adapted to be tightened.

Another aspect of the invention relates to a trial coupler system, comprising:

(@)  an offset coupling device having a inner cavity defined by an upper
portion, a threaded portion, and a lower portion, the upper portion adapted to
cooperate with a trial component interface, the threaded portion adapted to receive a
fastener, and the lower portion adapted to receive a trial stem:

(b)  a trial component interface having a trial connection system adapted to
cooperate with a trial component and a connection member adapted to be received
by the upper portion the offset coupling device, the trial component interface having
a threaded bore ending in a lower ledge;

(C) a fastener having a head and a threaded shaft, the fastener adapted to
be inserted into the threaded bore of the trial component interface such that the head
abuts the lower ledge of the interface and the shaft extends through the threaded
bore and into the inner cavity threaded portion of the offset coupling device; the

fastener adapted to secure the offset coupling device to the trial component
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interrace, allowing the trial component interface to rotate relative to the coupling
device; and

(d)  arotational lock member adapted to be inserted into the threaded bore

of the trial component interface and secure against the fastener in order to lock
> rotational freedom between the offset

coupling device and the trial component
Interface.

One embodiment of such a system further comprises a washer intended to be
disposed between the fastener and the rotational lock member.

Another aspect of the present invention relates to a method for aligning a trial
10 component with a trial stem in a patient, comprising:

(@)  providing a trial coupler system, comprising

(i) a coupling device adapted to receive a trial stem and cooperate
with a trial component interface:

(i) a trial component interface adapted to cooperate with a trial

15 component and the coupling device:

(i)  a fastener adapted to secure the coupling device to the trial
component interface, allowing the trial component interface to
rotate relative to the coupling device: and

(iv)  a rotational lock member adapted to lock rotational freedom

20

between the coupling device and the trigl component interface;

(b)  securing the trial coupler system to a trial stem at one end and a trial
component at another end:

(c)  determining an appropriate position between the trial stem and the trial
component by rotating trial component interface with respect to coupling device:

25 (d)  once the appropriate position is achieved, locking trial coupler system
In place using rotational lock member.

One embodiment of such a method uses an offset coupling device.

Another embodiment includes the trial stem secured to the coupling device via

a spring that is associated with the lower portion of the coupling device.

30 A further embodiment provides the trial connection system as comprising a J-

hook and protrusion connection, a ball-and-detent lock, a threaded connection, a
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dovetail slot and connection, a snap lock connection, a push lock connection, or a
magnetic connection.

Another aspect of the invention relates to 2 method for aligning a trial
component with a trial stem in a patient, comprising:

5 (@)  providing a trial stem having a coupling device at its proximal end
having an inner cavity defined by an upper portion, a threaded portion, and a lower
portion,

(b)  providing a trial component interface having a trial connection system
and a connection member, the trial component having a threaded bore ending in a
10 lower ledge, and nested in the trial component interface is (i) a fastener having a
head and a threaded shaft and (i) a rotational lock member, wherein the fastener is

Inserted into the threaded bore of the trial component interface such that the head of
the fastener abuts the lower ledge;

(¢) securing a trial component to the trial component interface via the trial
15  connection system;

(d) inserting the connection member of the trial component interface into
the upper portion of the trial stem coupling device;
()  securing the threaded shaft of the fastener with the threaded portion of
the coupling device, such that it secures the coupling device to the trial component
20 Interface and allows the trial component interface to rotate relative to the coupling

device;

() securing the rotational lock member against the fastener in order to
lock rotational freedom between the trial stem coupling device and the trial
component interface.

25

"Embodiment” as used herein can be considered to mean an aspect” or
"object of the invention” and vice versa.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

30 FIG. 1 is an exploded perspective view of one embodiment of the present
Invention for use with an offset trial stem.

FIG. 2 is a cross-sectional view of the assembled system of FIG. 1.
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FIG. 3 Is an exploded perspective view of one embodiment of the present
Invention in use with a tibial trial stem.

FIG. 4 is a cross-sectional view of the assembly of FIG. 3 in an assembled
position.

FIG. S is an exploded perspective view of one embodiment of the present

invention in use with a femoral trial stem.

FIG. 6 is an exploded perspective view of an alternate embodiment of the
present invention for use with a trial stem.

FIG. 7 is a cross-sectional view of the assembied system of FIG. 6.

DETAILED DESCRIPTION OF THE INVENTION

Embodiments of the present invention provide a ftrial coupler system that
facilitates positioning of a trial stem in a patient's intramedullary canal by matching
the geometry of the trial stem and trial components with the geometry of the patient’s
Intramedullary canal. Once this position is obtained, the orientation can be locked
while the system is still on the patient’s bone. This positioning can be achieved upon
the surgeon’s first entry into the bone instead of requiring trial and error to find the
correct fit using predetermined placements.

Use of the systems described provides maneuverabiity in the placement of
the trial stem with respect to the trial component, but also allows for the desired
orientation to be locked while the system is on the bone. Then, the entire system
(including the trial stem, trial coupler, and trial component) can be removed from the
patient without the possibility of displacement. Once the trial system is removed
from the patient, an implant assembly can be constructed or determined using the
trials as a reference.

Generally, trial coupler devices according to various embodiments of the
Invention feature a coupling device (that can either cooperate with the end of a trig|
stem or be the end of the trial stem itself) and a trial component interface that
cooperates with a trial component. The coupling device and interface are adapted to
rotate around one another and then be rotationally locked once a desired

relationship between the trial stem and the trial component is achieved.
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coupling device, as shown in FIGS. 6-7. Although not described in detail. it is also
understood that trial coupler systems described herein may Impart an angle (e.g., 1
to 2 degrees or more or less) to the components it is used to secure, specifically to
the trail stem. This may be accomplished by providing an angled coupling device
(instead of or in addition to the offset coupling devices described).

Referring now to FIG. 1, there is shown an offset coupling device 20 and a
trial component interface 40. These components are intended to be seated with
réspect to one another such that they can rotate relative to one another. Specifically,
offset coupling device 20 has an inner cavity 22 that has an upper portion 30, a
threaded portion 32, and a lower portion 34. The cross-section shown in FIG. 2
llustrates these elements more clearly. Of relevance for this discussion is the upper
portion 30 of cavity 22. Upper portion 30 is offset from the longitudinal axis of device
20, providing a desired amount of offset. It has 3 shape that corresponds to the
connection member 42 at a lower portion of trial component interface 40. |In use,
connection member 42 is inserted into upper portion 30 such that a ledge 44 of
interface 40 sits on an upper surface 24 of device 20, and a base 54 of connection
member 42 rests on an upper portion ledge 31, shown in EIG. 2.

Upper portion 30 and connection member 42 are shown as cylindrical or
round, but it should be understood that they may be any corresponding shape that
allows the two components 20, 40 to rotate freely with respect to one another. It
should also be understood that offset coupling device 20 could have a connection
member extending from its upper surface 24 that cooperates with a cavity in trial
component interface 40. Other securement mechanisms are also within the scope of
this invention, as long as they allow the two components to be rotationally
associated.

Components 20 and 40 may be secured together by a fastener 56. Fastener
06 has a head 58 and a threaded shaft 60 As shown in FIG. 2, fastener 56 is

10



10

15

20

25

30

CA 02648444 2008-10-03

WO 2007/114841 PCT/US2006/042706

Inserted into a bore 46 of interface 40 (wWhich is typically threaded), and fastener
head 58 rests on a lower ledge portion 48 of interface 40 at its distal surface. In
certain embodiments, the fastener head 58 has 3 smaller diameter than the inner
diameter of threaded bore 46 so that it can slide easily down into the bore and seat
head 58 against ledge portion 48. Threaded shaft 60 extends out of base 54 of
connection member 42, and it engages the threaded portion 32 of inner cavity 22 of
offset coupling device 20.

The threaded shaft 60 preferably corresponds to threads 26 on the threaded
portion 32 of inner cavity 22. These corresponding threads may be provided in any
number of shapes (e.g., trapezoidal teeth, triangular teeth, square teeth), pitches,
and rotations (e.g., tightly wound around fastener or “loosely” wound such that there
Is a great distance between each thread). In short, fastener 56 serves to secure
interface 40 and device 20 together so that they can be rotated, but prevents them
from being separated from one another once threaded shaft 60 engages threaded
portion 32 of coupling device 20. In other words, once fastener 56 is placed through
interface 40 and partially tightened into the threads 26 of device 20, the head 58 of
fastener sits on a lower ledge 48 of interface, and allows interface 40 to rotate
iIndependently of the coupling device 20 (e.g., while device 20 remains stationary).
Fastener 56 has a bore 62 formed in its head 58 that can receive a securing
instrument in order to secure it in place. Bore 62 may be any appropriate size or
shape, such as a star-shape, a hex shape, a Phillips head shape or any other
potential bore shape that allows it to receive a corresponding securing instrument.

FIG. 1 also shows an optional washer 12. |If used, washer 12 may be
assembled into the bore 46 of interface 40 and placed between fastener 56 and
rotational lock member 14, described below. Washer 12 can help provide relief from
torsional displacement of coupling device 20 and interface 40. Although washer 12
IS shown as circular in shape, it should be understood that it may any appropriate
shape or thickness that allows it be used as intended.

When components 20 and 40 are secured together by fastener 56, they can
be maneuvered as needed until the desired relationship between a trial stem and a
trial component (between which the trial coupler system 10 is located) is achieved.

In certain embodiments, the system 10 is provided in its pre-assembled state. In

11
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other words, interface 40 is nested within coupling device 20 and fastener 56 holds
them together. Rotational lock member 14 is them inserted above them. Once
manufactured, the entire system can be held together with an optional retention pin
90 that can be inserted during manufacture to help prevent disassembly during
transit. Retention pin 90 can be pressed through a retention pin receiving opening
50 in interface 40 to keep the assembled components in position. It is intended to
rest just above rotational lock member 14 to prevent it from working loose during the
trialing process. Although the optional retention pin 90 is shown as cylindrical or
round, it should be understood that it could be any number of shapes, lengths, or
widths, as long as it corresponds to and can be secured Iin retention pin receiving
opening 50.

loosened so that the surgeon can rotate interface 40 with respect to coupling device
20. Then, once the proper position has been located, the surgeon will need to lock
the coupling device 20 and interface 40 in place. This can be done through the use
of a rotational lock member 14. Rotational lock member 14 has a threaded surface
16 that is adapted to correspond to the threaded bore 46 of interface 40. Threaded
surface may be provided in any number of shapes (e.g., trapezoidal teeth, triangular
teeth, square teeth), pitches, and rotations (e.g., tightly wound around connection
member or “loosely” wound such that there is a great distance between each
thread), as long as the threaded surface 16 of rotational lock member 14
corresponds to and can be secured within the threaded bore 48 of interface 40.
Rotational lock member 14 also has a bore 18 formed at its upper end that can
receive a securing instrument in order to secure it in place. Bore 18 may be any
appropriate size or shape, such as a star-shape, a hex shape, a Phillips head shape
or any other potential bore shape that allows it to receive a corresponding securing
instrument.  In use, once rotational lock member 14 is secured In threaded bore 46,
It can be tightened by a securing instrument so that it locks the rotational freedom
between interface 40 and offset coupling device 20. In other words, when rotational
lock member 14 is tightened, it squeezes against the head 58 of fastener 56 and

restricts the movement of interface 40 relative to coupling device 20. When the
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rotational lock member 14 is loosened, interface 40 is then allowed to freely rotate
about device 20, even when device 20 remains stationary.

Reference will now be made to how the coupling device 20 and the trial
component interface 40 are coupled to a trial stem and a trial component,
respectively. As shown in FIGS. 1 and 2, coupling device 20 has an inner cavity 22
with a lower portion 34. Lower portion 34 can receive a spring 70, which provides an
optional way of connecting trial coupler system 10 to a trial stem. Spring 70 can
provide resistance to help prevent the trial stem from wobbling in its connection with
device 20. In one embodiment, lower portion 34 of inner cavity 22 may have a
protrusion 36 that is adapted to press against the bottom of spring /0. Protrusion 36
may also engage a J-hook 106 on a trial stem 100 as shown in FIGS. 3 and 4. In
use, trial stem 100 is inserted into lower portion 34 of inner cavity 22. The protrusion
36 engages an upper part of the J-hook 106, and as the stem is advanced further
into device 20, the J-hook receives the protrusion 36 along the contour of the “J.”
When the stem is turned, the connection is locked. As the J-hook 1086 engages
protrusion 36, the spring 70 is compressed so that it holds the tension against the
trial stem.

The above description is just one way that the offset coupling device 20 can
be secured to a trial stem. It should be understood that in addition, any other type of
connection is within the scope of this invention, for example, the connection may be
achieved via a ball-and-detent lock, a threaded connection, a dovetail slot and
connection, a snap or push lock connection, a magnetic connection, or any other
appropriate connection that can hold the two components together securely. In any
of these connections, the use of a spring may be beneficial, but it is not necessary.

The trial component interface 40 may be likewise secured to a femoral or tibial
component (or any other trial component to be used) by a trial connection system 52.
In the embodiment shown in FIGS. 1-3, the trial connection system 52 is a J-hook 64
system much like the one described above. There may be a J-hook 64 located on
the external surface of the interface 40, and in some embodiments, both sides may
feature a J-hook, as shown in the cross-section of FIG. 2. This hook may be

secured with one or more protrusions 156 that are located inside an extension 154
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extending from the trial component 150. However, it should also be understood that
any of the alternate mating connections described above may also be used.

As discussed, FIG. 2 shows the components described above in an
assembled configuration. As shown in this particular embodiment, the upper portion
30 of the offset coupling device 20 has a first longitudinal axis 80 and the lower
portion 34 defines a second longitudinal axis 82. The distance 84 between the two
axes represents an amount of offset between a patient’s Intramedullary canal and
the patient’s tibial plateau and/or the patient’s femoral condyles that can be achieved
using an offset coupling device 20. In some embodiments, that offset is 2, 4, 6, 8 , or
10 mm, although it may be more or less, depending upon the particular design. If
multiple offset options are needed, it is possible to provide multiple offset coupling
devices 20 having varying offsets. For example, a first device 20 could have a 2
mm offset, a second device could have a 4 mm offset and so forth. Offsets may
also be provided in intermediate ranges, such as 2.5, 4.5, and any other appropriate
values.

FIG. 3 illustrates an exploded view of an embodiment of the trial coupler
system 10 to be used with a tibial trial stem 100 and a tibial component 150. Tibial
component 150 has a plate 152 and an extension 154 extending from its bottom
surface. Extension 154 may have a protrusion 156 on its inner surface that
cooperates with J-hook 64 of interface 40, as described above, although other
connection mechanisms are also possible and considered within the scope of this
Invention.

When the trial coupler system 10 is in a loosened state (i.e., the rotational lock
member 14 has not been engaged), the surgeon can rotate the interface 40 around
the offset coupling device 20 to correspond to the geometry of the intramedullary
canal 130 of the patient’s tibia 132. Once the desired position is achieved, the
rotational lock member 14 is secured as described above. Specifically, the surgeon
may insert a securing instrument through an opening 158 in tibial plate 152 so that
components can be secured into inner cavity 22 and bore 46. FIG. 4 shows an
example of the completed tibial system locked in place.

FIG. 5 illustrates an embodiment of the trial coupler system 10 to be used with

a femoral stem 100 and a femoral component 170. (Although tibial and femoral trial
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stems obviously have different features, they are referred to collectively in this
document as frial stem 100 for the purposes of discussion.) Similar to tibial
component 150, femoral component 170 has an extension 172 (sometimes referred
to as a stem extension) extending from its inner surface. Again, a protrusion 174
may be located inside the extension 172 for connection with J-hook 64 (as described
above, alternate connection mechanisms may be used). In use, the trial coupler
system 10 Is again loosened and tightened via action of the rotational lock member
14 so that the system can be configured to correspond to the geometry of the
intramedullary canal 140 of the patient’s femur 142 and then be locked in place.

In use, the method for aligning a trial component with a trial stem in a patient
can include the surgeon selecting a trial coupler system 10 having a coupling device.
The device 10 is attached to a ftrial stem and a trial component. In some
embodiments, the trial stem may be secured to the coupling device via a spring that
Is associated with the lower portion of the coupling device. In some other
embodiments the trial component interface may be secured to a trial component (via
the trial connection system) by a J-hook and protrusion connection, a ball-and-detent
lock, a threaded connection, a dovetail slot and connection, a snap lock connection,
a push lock connection, or a magnetic connection. The surgeon determines the
appropriate position between the trial stem and component by rotation interface 40
with respect to coupling device 20, and once the appropriate position is achieved,
the surgeon locks system 10 in place using rotational lock member 14. This locks
rotational freedom between the offset coupling device and the trial component
Interface.

FIGS. 6 and 7 illustrate an alternate embodiment of a trial coupler system 10’
that can be used where an offset is not needed. In short, system 10’ omits the offset
coupling device 20 and uses the proximal end 102 of the trial stem 100 as the
coupling device 20 to receive trial component interface 40. The trial stem of FIG. 6 is
shown as bowed, which is often necessary for use with certain patients, but it should
be understood that any type of stem can be used within the scope of this invention.
Examples of potential trial stem designs are those that are bowed, bent, angled,
offset, or any combination thereof. The proximal end 102 of trial stem should have

features similar to that described for the offset coupling device 20, except that upper
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portion 30 is not offset. Specifically, as shown in FIG. 7, proximal end 102 has an
upper portion 30, a threaded portion 32, and a lower portion 34, except that upper
portion 30 and lower portion 34 share the same longitudinal axis. The remaining
discussion above can be applied to the cooperation between trial stem 100 and
interface 40. However, one difference is that fastener 56 is shown as being more
elongated than the fastener of FIG. 1. In addition, connection member 42 of trial
component interface 40 may also be more elongated. It should be understood that
other dimensions of other components may also change.

Another additional feature shown in FIGS. 6 and 7 is an optional retention pin
120 that can be inserted through an opening 122 in the trial stem 100. As with
optional retention pin 90, optional retention pin 120 may help to hold the assembly
together by preventing fastener 56 from loosening. Optional retention pin 120 is
shown as cylindrical or round in shape, but it should be understood that any number
of shapes, lengths or widths can be used with the scope of the invention.

In use, the method for aligning a trial component with a trial stem in a patient
for this embodiment can include the surgeon selecting a trial stem having a coupling
device at its proximal end having an inner cavity defined by an upper portion, a
threaded portion, and a lower portion, and then selecting a trial component interface
having a trial connection system and a connection member, the trial component
having a threaded bore ending in a lower ledge. The interface is provided with a
fastener and a rotational lock member. With the surgeon using the trial stem end as
the coupling device, the remaining method steps described above are similar here.

Changes and modifications, additions and deletions may be made to the
structures and methods recited above and shown in the drawings without departing

from the scope or spirit of the invention and the following claims.
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What is claimed is:

1. A trial coupler system, comprising

(@)  a coupling device adapted to receive a trial stem and cooperate with a
trial component interface:

(b)  atrial component interface adapted to cooperate with a trial component
and the coupling device;

(c) afastener adapted to secure the coupling device to the trial component
interface, allowing the trial component interface to rotate relative to the coupling
device; and

(d)  arotational lock member adapted to lock rotational freedom between
the coupling device and the trial component interface.

2. The trial coupler system of claim 1, wherein the coupling device is an offset
coupler.
3. The trial coupler system of any of the preceding claims, further comprising a

spring to secure a trial stem in place.

4. The trial coupler system of any of the preceding claims, wherein the coupling
device has an upper portion with a first longitudinal axis and a lower portion with a

second longitudinal axis.

5. The trial coupler system of any of the preceding claims, wherein the fastener
has a threaded shaft and wherein the coupling device has a threaded portion that

can receive the threaded shaft of the fastener.
6. The trial coupler system of any of the preceding claims, wherein the coupling

device has an upper portion that is adapted to receive a connection member of the

trial component interface.
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/. The trial coupler system of any of the preceding claims, further comprising a

washer disposed between the fastener and the rotational lock member.

8. The trial coupler system of any of the preceding claims, further comprising a

retention pin inserted in the trial component interface to secure components and
prevent disassembly.

9. The trial coupler system of any of the preceding claims, further comprising a

trial stem adapted to be secured with the coupling device.

10. The trial coupler system of any of the preceding claims, further comprising a

trial component adapted to be secured with the trial component interface.

1. The trial coupler system of claim 10, wherein the trial component is a femoral

component.

12.  The trial coupler system of claim 10, wherein the trial component is a tibial

component.

13.  The trial coupler system of any of the preceding claims, wherein the trial

component interface comprises a trial connection system.

14.  The trial coupler system of claim 13, wherein the trial connection system
comprises a J-hook and protrusion connection, a ball-and-detent lock, a threaded
connection, a dovetail slot and connection, a snap lock connection, a push lock

connection, or a magnetic connection.

15. The trial coupler system of any of the preceding claims, wherein the trial stem

Is bowed, bent, angled, offset, or any combination thereof.

16.  The trial coupler system of any of the preceding claims, wherein the coupling

device, trial component interface, fastener, and rotational lock member are provided
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In a pre-assembled state, and in order to lock the system together, the rotational lock

member is adapted to be tightened.

17.  Atrial coupler system, comprising:

5 (@)  an offset coupling device having a inner cavity defined by an upper
portion, a threaded portion, and a lower portion, the upper portion
adapted to cooperate with a trial component interface, the threaded
portion adapted to receive a fastener, and the lower portion adapted to
receive a trial stem;

10 (b)  atrial component interface having a trial connection system adapted to
cooperate with a trial component and a connection member adapted to
be received by the upper portion the offset coupling device, the trial
component interface having a threaded bore ending in a lower ledge;

(c)  afastener having a head and a threaded shaft, the fastener adapted to

15 be inserted into the threaded bore of the trial component interface such
that the head abuts the lower ledge of the interface and the shaft
extends through the threaded bore and into the inner cavity threaded
portion of the offset coupling device; the fastener adapted to secure the
offset coupling device to the trial component interface, allowing the trial

20 component interface to rotate relative to the coupling device; and

(d)  arotational lock member adapted to be inserted into the threaded bore
of the trial component interface and secure against the fastener in
order to lock rotational freedom between the offset coupling device and
the trial component interface.

235

18.  The trial coupler system of claim 17, further comprising a washer intended to

be disposed between the fastener and the rotational lock member.
19. A method for aligning a trial component with a trial stem in a patient,

30 comprising:

(@)  providing a trial coupler system, comprising
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(i) a coupling device adapted to receive a trial stem and cooperate
with a trial component interface;

(i) a trial component interface adapted to cooperate with a trial
component and the coupling device;

(if) a fastener adapted to secure the coupling device to the trial
component interface, allowing the trial component interface to
rotate relative to the coupling device; and

(iv) a rotational lock member adapted to lock rotational freedom
between the coupling device and the trial component interface;

(b)  securing the trial coupler system to a trial stem at one end and a trial
component at another end:;

(C) determining an appropriate position between the trial stem and the trial
component by rotating trial component interface with respect to coupling device;

(d)  once the appropriate position is achieved, locking trial coupler system

in place using rotational lock member.

20.  The method of claim 19, wherein the coupling device is an offset coupling

device.

21.  The method of any of claims 19-20, wherein the trial stem is secured to the
coupling device via a spring that is associated with the lower portion of the

coupling device.

22.  The method of any of claims 19-21, wherein the trial connection system
comprises a J-hook and protrusion connection, a ball-and-detent lock, a
threaded connection, a dovetail slot and connection, a snap lock

connection, a push lock connection, or a magnetic connection.

23.  Atrial coupler system, comprising
(a) a trial stem adapted to cooperate with a trial component interface, the

trial stem have a coupling end;
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a trial component interface adapted to cooperate with a trial component
and the trial stem coupling end:

a fastener adapted to secure the trial stem coupling end to the trial
component interface, aliowing the trial component interface to rotate
relative to the trial stem coupling end; and

a rotational lock member adapted to lock rotational freedom between

the trial stem coupling end and the trial component interface.

24. A method for aligning a trial component with a trial stem in a patient,

comprising:

(@)

(f)

providing a trial stem having a coupling device at its proximal end
having an inner cavity defined by an upper portion, a threaded portion,
and a lower portion,

providing a trial component interface having a trial connection system
and a connection member, the trial component having a threaded bore
ending in a lower ledge, and nested in the trial component interface is
(i) a fastener having a head and a threaded shaft and (ii) a rotational
lock member, wherein the fastener is inserted into the threaded bore of
the trial component interface such that the head of the fastener abuts
the lower ledge;

securing a trial component to the trial component interface via the trial
connection system;

inserting the connection member of the trial component interface into
the upper portion of the trial stem coupling device:

securing the threaded shaft of the fastener with the threaded portion of
the coupling device, such that it secures the coupling device to the trial
component interface and allows the trial component interface to rotate
relative to the coupling device;

securing the rotational lock member against the fastener in order to
lock rotational freedom between the trial stem coupling device and the

trial component interface.
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