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SURGICAL INSTRUMENT AND METHOD
FOR PERFORMING AN ORTHOPAEDIC
SURGICAL PROCEDURE

CROSS REFERENCE

[0001] Cross reference is made to copending U.S. patent
application Ser. No. entitted “METHODS OF
OPERATING A SURGICAL INSTRUMENT AND PER-
FORMING A SURGICAL PROCEDURE TO BALANCE
A PATIENT’S KNEE” by Steven Kitch et al. (Attorney
Docket No. 265280-286337, DEP6766USNP2) which is
assigned to the same assignee as the present application,
filed concurrently herewith, and hereby incorporated by
reference.

TECHNICAL FIELD

[0002] The present disclosure relates generally to methods
and instruments for use in the performance of orthopaedic
procedures such as knee replacement procedures.

BACKGROUND

[0003] In some orthopaedic surgical procedures, such as a
total knee replacement procedure, ligament balancing
devices (commonly known as ligament balancers) may be
used to balance the surrounding soft tissue (i.e., ligaments)
of'a patient’s joint. For example, in a total knee replacement
procedure, ligament balancing may be performed to ensure
a generally rectangular shaped extension gap and a generally
rectangular shaped flexion gap at a predetermined joint force
value between the patient’s natural or prosthetic proximal
tibia and the patient’s natural or prosthetic distal femur. To
do so, a ligament balancer may be used to measure the
medial and lateral joint forces and the medial and lateral gap
distances when the patient’s leg is in extension (i.e., the
patient’s tibia is positioned at about 0 degrees relative to the
patient’s femur) and in flexion (i.e., the patient’s tibia is
positioned at about 90 degrees relative to the patient’s
femur). In either extension or flexion, if the medial and
lateral gap distances are not approximately equal (i.e., do not
form a generally rectangular shaped joint gap) at the pre-
determined joint force value, ligament release may be per-
formed to equalize the medial and/or lateral gap distances.
A typical ligament balancer includes manually operated
mechanical mechanisms, such as springs, to determine the
joint force and to adjust the extension/flexion gap distance.

SUMMARY

[0004] According to one aspect of the disclosure, an
orthopaedic surgical instrument is disclosed. The orthopae-
dic surgical instrument comprises a first component includ-
ing a passageway that extends along a longitudinal axis, and
a first plate coupled to a superior end of the first component.
The first plate is shaped to be positioned on a proximal end
of a patient’s tibia. The orthopaedic surgical instrument also
comprises a second component including a shaft positioned
in the passageway of the first component and an arm
extending posteriorly from a superior end of the shaft. A
second plate is pivotally coupled to a posterior end of the
arm of the second component superior to the first plate. The
second plate is configured to pivot about a pivot axis
intersecting the longitudinal axis of the first component to
tilt the second plate relative to the first plate. An inferior-
superior distance is defined between the second plate and the
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first plate, and the second component is operable to be
moved along the longitudinal axis relative to the first com-
ponent to change the inferior-superior distance.

[0005] In some embodiments, the first component may
include a housing and a support arm that extends posteriorly
from a superior end of the housing to a posterior end. The
support arm may have a first channel including a first lateral
opening and the first plate removably coupled to its posterior
end. The passageway may extend through the housing, and
the arm of the second component may include a second
channel including a second lateral opening that is aligned in
an anterior-posterior direction with the first lateral opening
of the first channel.

[0006] Insome embodiments, the first plate may include a
medial pad, a lateral pad spaced apart from the medial pad
to define a slot sized to receive the posterior end of the
support arm, a bracket connecting the medial pad to the
lateral pad, and a moveable flange coupled to the bracket and
configured to engage the posterior end of the support arm to
secure the first plate to the first component.

[0007] In some embodiments, the first plate may have a
first size and may be one plate of a plurality of first plates.
Each first plate may have a size different from the first size
and being configured to be selectively coupled to the support
arm in place of the first plate.

[0008] Insome embodiments, the posterior end of the arm
of the second component may include a mounting peg that
includes a bore that extends along the pivot axis. The second
plate may include a body and an elongated pin extending
anteriorly from the body along the pivot axis. The elongated
pin may be received in the bore of the mounting peg such
that the second plate is removably coupled to the arm of the
second component. Additionally, in some embodiments, the
posterior end of the support arm may include a groove that
is sized to receive the mounting peg of the second compo-
nent.

[0009] In some embodiments, the second plate may
include a key extending from the body adjacent to the
elongated pin. The mounting peg may include a keyway
sized to receive the key to couple the second plate to the
second component.

[0010] In some embodiments, the second plate may
include a tab extending from the body, and the second
component may include a flange that extends laterally from
the posterior end of the arm. The flange may include a
plurality of visual indicia to indicate a degree of tilt of the
second plate relative to the first component based on an
orientation of the tab relative to the flange.

[0011] In some embodiments, the second plate may have
a first size and is one plate of a plurality of second plates.
Each first plate may have a size different from the first size
and may be configured to be selectively coupled to the arm
of the second component in place of the first plate.

[0012] In some embodiments, the second component may
include a plurality of teeth on the shaft. The first component
may include a locking arm having a head configured to
engage the plurality of teeth to lock the second component
in a position along the longitudinal axis. The locking arm
may be configured to pivot relative to the shaft to selectively
engage the plurality of locking teeth.

[0013] In some embodiments, the orthopaedic surgical
instrument may comprise a third component coupled to the
first component and the second component. The third com-
ponent may be operable to move the second component



US 2020/0305942 Al

relative to the first component. The third component may
include a handle that is positioned anterior of the first and
second components. The handle may extend along a longi-
tudinal axis extending transverse to the pivot axis.

[0014] Additionally, in some embodiments, the third com-
ponent may include a first distractor arm extending poste-
riorly from the handle and a second distractor arm that is
positioned superior of the first distractor arm. The first
distractor arm may be attached to the superior end of the first
component, and the second distractor arm may be attached
to the superior end of the shaft of the second component and
configured to move the second component. A piston may
include an inferior end that is positioned in the handle and
a superior end that is coupled to the second distractor arm.
The piston may be moveable relative to the handle to move
the second distractor arm relative to the first distractor arm
to change the inferior-superior distance defined between the
first plate and the second plate.

[0015] In some embodiments, the third component may
include a lever coupled to the piston and the handle. The
lever may be configured to pivot relative to the handle to
move the piston relative to the handle from a first position
at which the inferior-superior distance is a first distance to a
second position at which the inferior-superior distance is a
second distance greater than the first distance.

[0016] Additionally, in some embodiments, the third com-
ponent may further include a body including the second
distractor arm and a biasing element positioned between a
distal surface of the body and a proximal surface of the
piston. The biasing element may be operable to bias the
piston a first distance from the second distractor arm.

[0017] Insome embodiments, the piston may be moveable
along an axis extending parallel to the longitudinal axis of
the first component.

[0018] In some embodiments, the orthopaedic surgical
instrument may further comprise a stylus coupled to the arm
of the second component.

[0019] According to another aspect, a method of operating
an orthopaedic instrument comprises selecting a tibial plate
including a medial pad and a lateral pad configured to
engage a proximal end of a patient’s tibia, coupling the
selected tibial plate to a superior end of a first instrument
component, selecting a femoral plate including a medial pad
and a lateral pad configured to engage a distal end of a
patient’s femur, coupling the selected femoral plate to a
superior end of a second instrument component such that the
selected femoral plate is operable to pivot relative to the
second instrument component, coupling the second instru-
ment component to the first instrument component such that
an inferior-superior distance is defined between the selected
femoral plate and the selected tibial plate, coupling a pair of
distractor arms of a third instrument component to the first
instrument component and the second instrument compo-
nent, and moving a second distractor arm of the pair of
distractor arms relative to a first distractor arm to move the
selected femoral plate relative to the selected tibial plate and
change the inferior-superior distance.

[0020] In some embodiments, selecting the tibial plate
may include selecting a first tibial plate from a plurality of
tibial plates. Each tibial plate of the plurality of tibial plates
may have a different size.

[0021] In some embodiments, selecting the femoral plate
may include selecting a first femoral plate from a plurality
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of'tibial plates. Each femoral plate of the plurality of femoral
plates may have a different size.

[0022] In some embodiments, coupling the selected tibial
plate to the superior end of the first instrument component
may include aligning a slot positioned between the medial
pad and the lateral pad of the selected tibial plate with a
posterior end of a support arm of the first instrument
component, positioning the posterior end of the support arm
in the slot of the selected tibial plate, and operating a
movable flange to engage the posterior end of the support
arm to secure the selected tibial plate to the first instrument
component.

[0023] Insome embodiments, coupling the selected femo-
ral plate to the superior end of the second instrument
component may include aligning an elongated pin of the
selected femoral plate with a bore defined in the second
instrument component. The elongated pin may be positioned
anterior of the medial pad and the lateral pad of the selected
femoral plate. Additionally, in some embodiments, coupling
the selected femoral plate to the superior end of the second
instrument component may include advancing the elongated
pin into the bore.

[0024] Insome embodiments, coupling the selected femo-
ral plate to the superior end of the second instrument
component may further include aligning a key of the
selected femoral plate positioned adjacent to the elongated
pin with a keyway defined in the second instrument com-
ponent, advancing the key into a posterior opening of the
keyway, and rotating the selected femoral plate to advance
the key along a section of the keyway extending in a
medial-lateral direction.

[0025] In some embodiments, the method may further
comprise inserting the selected femoral plate and the
selected tibial plate between a proximal end of a patient’s
tibia and a distal end of a patient’s femur, and using a visual
gauge of the third instrument component to determine a
ligament tension while moving the first distractor arm of the
pair of distractor arms relative to the second distractor arm
and moving the selected femoral plate relative to the
selected tibial plate.

[0026] Insome embodiments, inserting the selected femo-
ral plate and the selected tibial plate between the proximal
end of the patient’s tibia and the distal end of the patient’s
femur may include inserting the selected femoral plate and
the selected tibial plate between an unresected proximal end
of a patient’s tibia and an unresected distal end of the
patient’s femur.

[0027] Insome embodiments, inserting the selected femo-
ral plate and the selected tibial plate between the proximal
end of the patient’s tibia and the distal end of the patient’s
femur may include inserting the selected femoral plate and
the selected tibial plate between a resected proximal surface
of'the patient’s tibia and a resected distal end of the patient’s
femur.

[0028] In some embodiments, the method may further
comprise coupling a fourth instrument component to the
second instrument component, and advancing a stylus of the
fourth instrument component into engagement with an ante-
rior surface of the patient’s femur.

[0029] In some embodiments, the method may further
comprise advancing a fixation pin through a bore defined in
the fourth instrument into a distal surface of the patient’s
femur and removing the fourth instrument component from
the second instrument component. The method may also
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comprise positioning a cutting block over the fixation pin
into contact with the distal surface of the patient’s femur.
[0030] In some embodiments, the method may comprise
selecting a shim from a plurality of shims. Each shim may
have a different thickness. The method may also comprise
coupling the selected shim to the selected femoral plate.
[0031] Additionally, in some embodiments, moving the
second distractor arm of the pair of distractor arms relative
to the first distractor arm may include operating a lever of
the third instrument component to move the second distrac-
tor arm.

[0032] In some embodiments, operating the lever of the
third instrument component to move the second distractor
arm may include rotating the lever to advance a piston
coupled to the second distractor along a longitudinal axis
extending in an inferior-superior direction.

[0033] According to another aspect, an orthopaedic sur-
gical instrument system comprises a first orthopaedic sur-
gical instrument including a tibial plate and a femoral plate
configured to move relative to the tibial plate along an
inferior-superior axis to change an inferior-superior distance
and tilt relative to the tibial plate about a pivot axis extend-
ing traverse to the inferior-superior axis. The system also
comprises a second orthopaedic surgical instrument includ-
ing a pair of distractor arms that are configured to be coupled
to the first orthopaedic surgical instrument. The second
orthopaedic surgical instrument is operable to move a sec-
ond distractor arm of the pair of distractor arms relative to
a first distractor arm to move the femoral plate relative to the
tibial plate along the inferior-superior axis.

[0034] In some embodiments, the second orthopaedic sur-
gical instrument may include a handle extending along a
longitudinal axis extending parallel to the inferior-superior
axis, and a piston including an inferior end that is positioned
in the handle and a superior end that is coupled to the second
distractor arm. The piston may be moveable relative to the
handle to move the second distractor arm relative to the first
distractor arm.

[0035] In some embodiments, the second orthopaedic sur-
gical instrument may further include a body including the
second distractor arm, and a biasing element positioned
between a distal surface of the body and a proximal surface
of the piston. The biasing element may be operable to bias
the piston a first distance from the second distractor arm.
[0036] In some embodiments, the system may further
comprise a stylus configured to be coupled to the first
orthopaedic surgical instrument.

[0037] According to another aspect, a method of perform-
ing a surgical procedure is disclosed. The method comprises
coupling a tibial plate to a superior end of a lower balancer
body, coupling a femoral plate to a superior end of an upper
balancer body, inserting the femoral plate and the tibial plate
into a gap defined between a proximal end of a patient’s tibia
and a distal end of a patient’s femur, and moving the femoral
plate away from the tibial plate to apply a load to the
proximal end of a patient’s tibia and the distal end of the
patient’s femur. The femoral plate is configured to tilt with
the distal end of the patient’s femur when the load is applied
to the proximal end of the patient’s tibia.

[0038] In some embodiments, moving the femoral plate
away from the tibial plate may include operating a distrac-
tion instrument coupled to the upper balancer body and
lower balancer body to move the femoral plate away from
the tibial plate.
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[0039] In some embodiments, the method may include
determining an inferior-superior distance defined between
the femoral plate and the tibial plate by measuring a distance
moved by the upper balancer body relative to the lower
balancer body.

[0040] In some embodiments, the method may include
determining the load applied to the proximal end of a
patient’s tibia and the distal end of the patient’s femur.
[0041] Additionally, in some embodiments, the method
may include determining the tilt of the femoral plate by
measuring a degree of tilt of the femoral plate relative to the
lower balancer body.

[0042] In some embodiments, the method may include
selecting a first size of at least one of a tibial plate including
a medial pad and a lateral pad and a femoral plate including
a medial pad and a lateral pad configured to engage a distal
end of a patient’s femur.

BRIEF DESCRIPTION OF THE DRAWINGS

[0043] The detailed description particularly refers to the
following figures, in which:

[0044] FIG. 1 is a perspective view of an orthopaedic
instrument system;

[0045] FIG. 2 is an exploded perspective view of a bal-
ancer instrument and a distraction instrument of the ortho-
paedic surgical instrument system of FIG. 1;

[0046] FIG. 3 is a perspective view of the distraction
instrument of FIG. 2 showing an upper arm spaced apart
from a lower arm of the distraction instrument;

[0047] FIG. 4 is a cross-sectional view of the distraction
instrument taken along the line 4-4 in FIG. 3;

[0048] FIG. 5 is an exploded perspective view of the
balancer instrument of FIG. 2;

[0049] FIG. 6 is a perspective view of a housing of the
balancer instrument of FIG. 5;

[0050] FIG. 7 is a perspective view of a tibial paddle of the
balancer instrument of FIG. 5;

[0051] FIG. 8 is a cross-sectional elevation view of the
tibial paddle taken along the line 8-8 in FIG. 7;

[0052] FIG. 9 is a perspective view of a post and a support
arm of the balancer instrument of FIG. 5;

[0053] FIG. 10 is a perspective view of a femoral paddle
of the balancer instrument of FIG. 5;

[0054] FIG. 11 is an exploded perspective view of the
balancer instrument of FIG. 5 showing the femoral paddle
aligned with the support arm;

[0055] FIG. 12 is a perspective view of the balancer
instrument of FIG. 5;

[0056] FIG. 13 is another perspective view of the balancer
instrument of FIG. 5 showing the femoral paddle spaced
apart from the tibial paddle;

[0057] FIG. 14 is a perspective view of a femoral sizing
instrument of the orthopaedic instrument system of FIG. 1;
[0058] FIG. 15 is an exploded perspective view of the
femoral sizing instrument of FIG. 14;

[0059] FIG. 16 is a perspective view of the balancer
instrument and the distraction instrument of FIG. 2 posi-
tioned between a femur and a tibia of a patient’s knee joint;
[0060] FIG. 17 is a perspective view of a femoral shim of
the orthopaedic instrument system of FIG. 1;

[0061] FIG. 18 is a perspective view of the balancer
instrument of FIG. 2 positioned between a femur and a tibia
of a patient’s knee joint;
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[0062] FIG. 19 is a perspective view of the balancer
instrument and the distraction instrument of FIG. 2 posi-
tioned between a resected femur and a resected tibia of a
patient’s knee joint with the patient’s knee in flexion;
[0063] FIG. 20 is a perspective view of the orthopaedic
surgical instrument system of FIG. 1 positioned between a
resected femur and a resected tibia of a patient’s knee joint
with the patient’s knee in flexion;

[0064] FIG. 21 is a perspective view of the femoral sizing
instrument of the orthopaedic surgical instrument system of
FIG. 1 positioned on the patient’s resected femur; and
[0065] FIG. 22 is a perspective view of a cutting block of
the orthopaedic instrument system.

DETAILED DESCRIPTION OF THE DRAWINGS

[0066] While the concepts of the present disclosure are
susceptible to various modifications and alternative forms,
specific exemplary embodiments thereof have been shown
by way of example in the drawings and will herein be
described in detail. It should be understood, however, that
there is no intent to limit the concepts of the present
disclosure to the particular forms disclosed, but on the
contrary, the intention is to cover all modifications, equiva-
lents, and alternatives falling within the spirit and scope of
the invention as defined by the appended claims.

[0067] Terms representing anatomical references, such as
anterior, posterior, medial, lateral, superior, inferior, etcet-
era, may be used throughout the specification in reference to
the orthopaedic implants or prostheses and surgical instru-
ments described herein as well as in reference to the
patient’s natural anatomy. Such terms have well-understood
meanings in both the study of anatomy and the field of
orthopaedics. Use of such anatomical reference terms in the
written description and claims is intended to be consistent
with their well-understood meanings unless noted otherwise.
[0068] Referring now to FIG. 1, an orthopaedic instrument
system 10 for use during a knee arthroplasty surgical pro-
cedure is shown. The orthopaedic instrument system 10
includes a distraction instrument 12 that is selectively
coupled to a balancer instrument assembly 14. The balancer
instrument 14 includes a tibial paddle 16 and a femoral
paddle 18 that is moveable relative the tibial paddle 16. As
described in greater detail below, the distraction instrument
12 is configured to operate the balancer instrument 14 to
selectively move the femoral paddle 18 relative to the tibial
paddle 16 during a surgical procedure to assist the surgeon
or other members of the surgical team in evaluating the
patient’s knee joint and selecting prosthetic components.
[0069] In the illustrative embodiment, the system 10 also
includes a femoral shim 20 that is configured to be coupled
to the femoral paddle 18. The balancer instrument 14 is also
configured to be coupled to a femoral sizing instrument 22.
The shim 20 and the femoral sizing instrument 22 are
selectively coupled to the balancer instrument 14 to assist
the surgeon or other user in sizing the prosthetic components
(note that although both the shim 20 and the sizing instru-
ment 22 are shown coupled to the balancer instrument 14 in
FIG. 1 for clarity of description, in most embodiments, the
two components would not be simultaneously secured to the
balancer instrument 14 as will be become apparent below
from the discussion relating to the surgical workflow).
Moreover, although only a single shim 20 is shown, it should
be appreciated that the system 10 may include a number of
shims 20 of different sizes (e.g., thicknesses), which corre-
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spond to prosthetic components of different sizes and cor-
respond to a flexion or extension gap assessable by a surgeon
or other user between a patient’s tibia and femur.

[0070] Referring now to FIG. 2, the distraction instrument
12 is shown disengaged from the balancer instrument 14. In
the illustrative embodiment, the distraction instrument 12
includes an elongated handle 24 that extends from a proxi-
mal end 26 to a distal tip 28. The distraction instrument 12
also includes a stationary arm 30 that extends posteriorly
from the proximal end 26 and a movable arm 32 that extends
parallel to the stationary arm 30. The arms 30, 32 are
configured to engage portions of the balancer instrument 14
to couple the instruments 12, 14 together. As described in
greater detail below, a lever 34 of the distraction instrument
12 may be operated by a surgeon or other user to raise and
lower the movable arm 32 relative to the stationary arm 30
and thereby selectively move the femoral paddle 18 of the
balancer instrument 14 relative to the tibial paddle 16. It
should be appreciated that in other embodiments both arms
30, 32 may be movable relative to the elongated handle 24
to move one or both of the paddles 16, 18 of the balancer
instrument 14.

[0071] In the illustrative embodiment, the components of
the distraction instrument 12 are formed from a metallic
material such as, for example, stainless steel, unless noted
otherwise. Each of the components are then assembled to
form the distraction instrument 12. It should be appreciated
that in other embodiments other materials may be used to
form the components. For example, some of the components
of the distraction instrument 12 may be formed from, or
have a coating made of, a polymeric material such as, for
example, polyethylene.

[0072] Referring now to FIG. 3, the stationary arm 30
extends from the proximal end 26 of the handle 24 to a
posterior tip 40. An opening 42 is defined in the posterior tip
40, and an inner wall 44 extends inwardly from the opening
42 to define a channel 46 in the stationary arm 30. The
channel 46 is sized to receive a lower anterior flange 48 (see
FIG. 2) of the balancer instrument 14.

[0073] The stationary arm 30 also includes a substantially
planar upper surface 50 that is positioned opposite a lower
surface 52. A pair of slots 54, 56 are defined in the surfaces
50, 52, respectively. Each slot 54, 56 opens into the channel
46 defined in the posterior tip 40. The slots 54, 56 are sized
to receive a lower frame 58 and an elongated post 60,
respectively, of the balancer instrument 14, as described in
greater detail below.

[0074] The movable arm 32 includes an upper surface 70
that is positioned opposite a substantially planar lower
surface 72. The lower surface 72 is shaped to engage the
upper surface 50 of the stationary arm 30. Another pair of
slots 74, 76 are defined in the surfaces 70, 72, respectively,
and the slots 74, 76 are sized to receive an upper plate 78 and
the elongated post 60, respectively, of the balancer instru-
ment 14.

[0075] The movable arm 32 extends to a posterior tip 80
positioned above the posterior tip 40 of the stationary arm
30. An opening 82 is defined in the tip 80 of the arm 32, and
an inner wall 84 extends inwardly from the opening 82 to
define a channel 86, which is sized to receive an upper
anterior flange 88 of the balancer instrument 14. Each of the
slots 74, 76 opens into the channel 86 of the movable arm
32.
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[0076] As shown in FIG. 4, the movable arm 32 is attached
to a wedge-shaped body 100 that extends distally into a bore
102 defined in the elongated handle 24. A post 104 extends
proximally from the upper surface 70 of the movable arm 32
opposite the body 100. In the illustrative embodiment, the
arm 32, the body 100, and the post 104 are formed as a single
monolithic component. It should be appreciated that in other
embodiments those components may be formed separately
and later assembled using various techniques including, for
example, brazing or welding.

[0077] The distraction instrument 12 also includes a
retaining arm 110 that is pivotally coupled to the movable
arm 32 via a pin 124. The retaining arm 110 extends from a
posterior end 112 positioned adjacent the posterior tip 80 of
the movable arm 32 to an anterior end 114 positioned above
the lever 34 of the distraction instrument 12. A clip 116
extends distally from the posterior end 112 toward the upper
slot 74 of the movable arm 32. The clip is sized to be
received in a slot 118 defined in the balancer instrument 14
to secure the instruments 12, 14 to each other. A plastic grip
120 is formed over the anterior end 114. A biasing element
such as a torsion spring (not shown) biases the retaining arm
110 in the position shown in FIGS. 2-4. The grip 120 is sized
to receive a thumb or other finger of a surgeon or other user
to permit the surgeon to press in the direction indicated by
arrow 122. When sufficient force is applied, the bias exerted
by the spring is overcome, and the retaining arm 110 is
permitted to pivot into and out of engagement with the slot
118 of the balancer instrument 14.

[0078] Returning to FIG. 3, the post 104 of the distraction
instrument 12 extends through a central opening 126 defined
in the retaining arm 110. It should be appreciated that the
opening 126 is sized to permit the retaining arm 110 to pivot
and move relative to the post 104.

[0079] As described above, the elongated handle 24
extends from a proximal end 26 to a distal tip 28. In the
illustrative embodiment, the handle 24 includes a contoured
surface 130 that defines a handle grip. The elongated handle
24 also includes a medial oblong slot 132 and a lateral
oblong slot (not shown) that are defined in the contoured
surface 130. The configuration of the oblong slots is the
same in the illustrative embodiment such that only the
medial oblong slot 132 is described in detail. The slot 132
includes an opening 134, and an inner wall 136 extends
inwardly from the opening 134 to the bore 102 defined in the
handle 24. In that way, each of the oblong slots opens into
the bore 102 in the illustrative embodiment.

[0080] The distraction instrument 12 includes an actuator
150 that is positioned in the bore 102 of the handle 24. The
actuator 150 is configured to be operated by the lever 34 to
raise and lower the movable arm 32 relative to the stationary
arm 30. In the illustrative embodiment, the actuator 150
includes a piston 152 and an elongated shaft 154 that extends
proximally from the piston 152 through the post 104. As
shown in FIG. 4, the piston 152 includes a distal section 156
and a proximal section 158 that extends into a passageway
160 defined in the wedge-shaped body 100. The elongated
shaft 154 of the actuator 150 extends from the proximal
section 158 of the piston along the passageway 160 and
through another passageway 162 extending through the arm
32 and the post 104. A biasing element, such as, for example,
spring 170 is positioned in the passageway 160 between the
distal section 156 of the piston 152 and an annular wall 172
positioned at the junction of the passageways 160, 162. As
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shown in FIG. 4, the distal section 156 of the piston 152 has
a larger diameter than the proximal section 158, and the
spring 170 is positioned around the proximal section 158.
[0081] In the illustrative embodiment, the piston 152 is
movably coupled to the wedge-shaped body 100 via an
elongated pin 180. As shown in FIGS. 2-3, the wedge-
shaped body 100 includes a medial elongated slot 182 that
is aligned with the medial oblong slot 132 of the elongated
handle 24. The body 100 also includes a lateral elongated
slot (not shown) having a configuration identical to the
medial elongated slot 182. The slot 182 includes an opening
184, and an inner wall 186 extends inwardly from the
opening 184 to the passageway 160 defined in the body 100.
In that way, each of the elongated slots opens into the
passageway 160 in the illustrative embodiment. The pin 180
extends outwardly from the piston 152 and is received in the
medial elongated slot 182 and the lateral elongated slot, as
shown in FIGS. 2-3. The bias exerted by the spring 170
biases the elongated pin 180 into contact with a distal section
of the inner wall 186.

[0082] The distal section 156 of the piston 152 is sized
such that the distal section 156 is prevented from entering
the passageway 160 defined in the wedge-shaped body 100.
As shown in FIG. 4, the distal piston section 156 is posi-
tioned in a channel section 190 of the bore 102, which
includes a posterior-facing opening 192. A slot 194, which
also has a posterior-facing opening, is defined in a distal end
196 of the distal piston 152. The slot 194 is sized to receive
an end 200 of a link arm 202 of the lever 34, as described
in greater detail below.

[0083] As described above, the lever 34 is configured to be
operated by a surgeon or other user to raise and lower the
movable arm 32 relative to the stationary arm 30. The lever
34 includes an actuation arm 210 that extends from a
proximal end 212, which is pivotally coupled to the elon-
gated handle 24, to a distal tip 214. The lever 34 also
includes the link arm 202, which extends from the end 200
pivotally coupled to the piston 152 to an end 204 that is
movably coupled to the actuation arm 210. Another link arm
216 extends from an end 218 pivotally coupled to the distal
tip 28 of the elongated handle 24 to an opposite end 220
movably coupled to the actuation arm 210 and the link arm
202. In the illustrative embodiment, the movable arm 32 is
moved away from the stationary arm 30 when a user applies
a force to the actuation arm 210 in the direction indicated by
arrow 222 in FIG. 4, as described in greater detail below.
[0084] The distraction instrument 12 includes an elon-
gated pin 224 that extends through a clevis 226 attached to
the elongated handle 24 and the proximal end 212 of the
actuation arm 210 to couple the arm 210 to the elongated
handle 24. The distraction instrument 12 also includes a
biasing element, such as, for example, a spring 228 to bias
the lever 34 with the distal tip 214 of the actuation arm 210
spaced apart from the distal tip 28 of the elongated handle
24, as shown in FIG. 1. The spring 228 is a torsion spring
with an end wrapped around the elongated pin 224 and its
opposite end positioned in a slot defined in the actuation arm
210.

[0085] The actuation arm 210 includes an anterior flange
230 that is positioned in a clevis 232 defined in the end 204
ofthe link arm 202 and another clevis 234 defined in the end
220 of the link arm 216. The anterior flange 238 includes a
curved slot 240 that receives an elongated pin 242. The
elongated pin 242 extends through the ends 204, 220 of the
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link arms 202, 216 to movably couple the link arms 202, 216
to the actuation arm 210. The opposite ends 200, 218 of the
link arms 202, 216 are coupled to the piston 152 and
elongated handle 24, respectively, via elongated pins 244,
246.

[0086] In use, a surgeon or other user may grasp the
elongated handle 24 and the actuation arm 210 of the lever
34, wrapping their fingers around the anterior surface 130 of
the elongated handle 24. If force is applied in the direction
indicated by arrow 222 in FIG. 4, the engagement between
the elongated pin 242, the anterior flange 238, and the link
arm 202 causes the link arm 202 to exert a force on the
piston 152 via the pin 244, thereby causing the piston 152 to
advance upward along the bore 102. The spring constant of
the spring 170 is sufficient to initially prevent compression
of the spring 170 such that the piston 152 and the spring 170
cause the moveable arm 32 to move away from the station-
ary arm 30 to a raised position such as that shown in FIG.
4.

[0087] If a sufficient load or force is exerted on the
posterior tip 40 of the moveable arm 32 in the direction
indicated by arrow 250 in FIG. 4, the bias exerted by the
spring 170 may be overcome and the spring 170 com-
pressed, thereby permitting the elongated shaft 154 of the
actuator 150 to move upward along the passageways 160,
162. The movement of the shaft 154 is guided by the
interaction between the pin 180 extending through the piston
152 and the slot 184. As shown in FIG. 2, the distraction
instrument 12 includes a gauge 252 that provides a visual
indication of the amount of the load applied to the moveable
arm 32.

[0088] In the illustrative embodiment, the gauge 252
includes a posterior surface 254 of the elongated shaft 154
of the actuator 150. A plurality of visual markings 256 are
defined on the posterior surface 254, with each marking
illustratively shown as a line corresponding to the load
applied to the moveable arm 32. The gauge 252 also includes
a reference surface 258 included on the post 104 that may be
used to identify which marking 256 is associated with the
applied load. It should be appreciated that in other embodi-
ments the gauge may take the form of other measurement
devices such as, for example, an electronic load sensor or
other mechanism.

[0089] As described above, the moveable arm 32 and the
stationary arm 30 of the distraction instrument 12 are
configured to engage the balancer instrument 14 such that
movement of the moveable arm 32 causes the femoral
paddle 18 of the balancer instrument 14 to move relative to
the tibial paddle 16. Referring now to FIG. 5, the balancer
instrument 14 includes a lower body 270 that is configured
to be selectively coupled to a tibial paddle 16, an upper body
272 that is configured to be selectively coupled to a femoral
paddle 18, and an elongated post 60 extending from the
upper balancer body 272 to be received in a passageway 274
defined in the lower balancer body 270. Although only a
single tibia paddle 16 and a single femoral paddle 18 are
shown, it should be appreciated that the system 10 may
include a number of paddle 16, 18 of different sizes (e.g.,
medial-lateral widths), which correspond to prosthetic com-
ponents of different sizes.

[0090] In the illustrative embodiment, the components of
the balancer instrument 14, including the paddles 16, 18, are
formed from a metallic material such as, for example,
stainless steel, unless noted otherwise. Each of the compo-

Oct. 1, 2020

nents are then assembled to form the balancer instrument 14.
It should be appreciated that in other embodiments other
materials may be used to form the components. For
example, some of the components of the distraction and
strength may be formed from a polymeric material just, for
example, polyethylene.

[0091] As shown in FIG. 6, the lower balancer body 270
includes a lower frame 58 that extends from a proximal end
280 to a distal end 282. A lower anterior flange 48 of the
balancer instrument 14 is attached to the proximal end 280
of the frame. As described above, the anterior flange 48 is
sized to be received in the channel 46 of the stationary arm
30 of the distraction instrument 12.

[0092] The passageway 274 extends from an opening
defined in the proximal end 280 of the lower frame 58 to
another opening defined in the distal end 282. The lower
balancer body 270 also includes a lever 284 that is pivotally
coupled to the lower frame 58. As described in greater detail
below, the lever 284 includes a tab 286 sized to engage a
plurality of teeth 288 defined on the elongated post 60 of the
upper balancer body 272 to lock the upper balancer body
272 (and hence the femoral paddle 18) in position relative to
the tibial paddle 16. The lower balancer body 270 also
includes an elongated pin 276 that extends through the lever
284 and the lower frame 58 to attach the lever to the frame
58. As shown in FIG. 6, the lever 284 also includes a grip
278 that is shaped to permit a surgeon or other user to
operate the lever 284 to move the tab 286 into and out of
engagement with the teeth 288. The lower balancer body
270 includes a spring (not shown) to bias the lever 284 in a
locking position in which the tab 286 is positioned to engage
the teeth 288.

[0093] A gauge 290 is attached to the lower frame 58 to
provide a visual indication of the distance moved by the
femoral paddle 18 relative to the tibial paddle 16. In the
illustrative embodiment, the gauge 290 includes a longitu-
dinal slot 292 positioned on each side of lever 284, which
open into the passageway 274. The slots 292 are sized such
that the elongated post 60 is visible to a surgeon or other user
when positioned in the passageway 274. The gauge 290 also
includes a pair of plates 294 extending from the lower frame
58 adjacent to the slots 292. A plurality of visual markings
296 are defined on each plate 294, with each marking
corresponding to a distance moved by femoral paddle 18
relative to the tibial paddle 16. The distance is indicated by
another visual marking, such as, for example, line 298 (see
FIG. 5) on the elongated post 60, which may be aligned with
any of the markings 296. It should be appreciated that in
other embodiments the gauge may take the form of other
measurement devices such as, for example, an electronic
distance sensor or other mechanism.

[0094] The lower balancer body 270 includes a support
arm 300 that extends posteriorly from the proximal end 280
of the lower frame 58. The support arm 300 includes an
anterior section 302 connected to the proximal end 280 and
a posterior section 304 that is connected to the anterior
section 302. The posterior section 304 extends to a posterior
tip 306. As shown in FIG. 6, the anterior section 302 has a
lateral opening 308 and a channel 310 that extends medially
from the lateral opening 308. The opening 308 and the
channel 310 are sized to receive a portion of the patient’s
ligaments during a surgical procedure to permit the balancer
instrument 14 to be positioned in patient’s knee joint without
disrupting the ligaments.
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[0095] The posterior section 304 of the support arm 300
includes a main plate 312 attached to the anterior arm
section 302 and a mounting flange 314 that extends from the
main plate 312 to the posterior tip 306. In the illustrative
embodiment, the flange 314 has a smaller thickness than the
main plate 312 and is sized to be positioned in a channel 320
defined in each tibial plate 318. The flange 314 has a planar
upper surface that is positioned opposite a planar lower
surface in the illustrative embodiment.

[0096] The posterior arm section 304 also includes an
oblong slot 322 that extends through the upper and lower
surfaces of the mounting flange 314. As shown in FIG. 6, the
oblong slot 322 is defined by an inner wall 324. The slot 322
and wall 324 are sized and shape to receive and engage a tab
326 of the tibial plate 318 to selectively secure each tibial
plate 318 to the support arm 300 of the lower balancer body
270. In that way, the oblong slot 322, the inner wall 324, and
the tab 326 form part of a fastening mechanism to selectively
couple each tibial plate 318 to the lower balancer body 270.
It should be appreciated that in other embodiments the
balancer instrument 14 may include other fastening devices
such, for example, screws, pins, levers, and so forth to
couple the lower balancer body 270 to each tibial plate 318.
[0097] The main plate 312 has an upper surface 330 that
is offset from the flange 314 of the support arm 300. A
longitudinal groove 332 is defined in the upper surface 330.
As shown in FIG. 6, the groove 332 is partially defined by
a pair of concave curved surfaces 334, 336, which are
separated by an opening 338 that extends through the main
plate 312.

[0098] Referring now to FIG. 7, each tibial paddle or plate
16 of the system 10 includes a medial pad 340 and a lateral
pad 342 that is spaced apart from the medial pad 340. The
pads 340, 342 cooperate to define an anterior slot 344 that
is sized to receive the posterior section 304 of the support
arm 300. The tibial paddle 16 also includes a bracket 346
that connects the medial pad 340 to the lateral pad 342. In
the illustrative embodiment, the tibial paddle 16 also
includes a posterior wall 348 that extends upwardly from the
pads 340, 342.

[0099] The tibial paddle 16 includes an anterior opening
350 that is defined between the pads 340, 342 and a sidewall
352 that extends posteriorly from the opening 350 to the
bracket 346 to define the anterior slot 344. As shown in FIG.
7, the sidewall 352 is stepped inwardly and is shaped to
match the outer geometries of the main plate 312 of the
support arm 300 of the lower balancer body 270 and the
flange 314. As described above, the tibial paddle 16 also
includes a channel 310 sized to receive the flange 314, which
is defined in the sidewall 352 on each side of the anterior slot
344 and extends into the bracket 346, as shown in FIGS. 7-8.

[0100] As described above, the tibial paddle 16 also
includes a tab 326 that is sized to be positioned in the oblong
slot 322 of the flange 314 to couple the lower balancer body
270 to the tibial paddle 16. In the illustrative embodiment,
the tab 326 is included on a moveable flange 354 that is
pivotally coupled to the bracket 346. As shown in FIG. 8, the
flange 354 includes a lever 356 that is attached to the bracket
346 via an elongated pin 358 extending through the lever
356 and the bracket 346. The tab 326 extends outwardly
from one end 360 of the lever 356, and the opposite end 362
includes a knurled surface sized to permit a surgeon or other
user to operate the lever 356 to pivot it relative to the bracket
346. As indicated by arrows 364 in FIG. 8, the lever 356 may
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be operated to move between the lowered position shown in
FIG. 8 in which the tab 326 is positioned to be received in
the oblong slot 322 of the support arm 300 and a raised
position in which a gap is formed between the tab 326 and
the bracket 346. When in the raised position, the gap is sized
to permit the support arm 300 to be advanced into or
removed from the channel 320. The tibial paddle 16 also
includes a biasing element such as, for example, spring 370
that is positioned between the bracket 346 and the end 362
of the lever 356. The spring 370 is sized to exert a bias on
the lever 356 to maintain the lever 356 in the lowered
position shown in FIG. 8.

[0101] In the illustrative embodiment, the tibial paddle 16
includes a substantially planer bottom surface 372 and an
outer wall 374 that is shaped to match the outer geometry of
the proximal end of a patient’s tibia. As described in greater
detail below, the planar bottom surface 372 is configured to
be positioned on a resected surface 376 (see FIG. 16) of the
patient’s tibia. It should be appreciated that in other embodi-
ments the tibial paddle 16 may include a contoured bottom
surface shaped to engage the proximal end of a patient’s
tibia prior to resection.

[0102] Referring now to FIG. 9, the elongated post 60
extends from the upper balancer body 272 to a distal tip 380.
In the illustrative embodiment, the post 60 includes a
cylindrical outer surface 382. It should be appreciated that in
other embodiments the post 60 may take other geometric
shapes to match the shape of the passageway 274 defined in
the lower balancer body 270. The plurality of teeth 288 of
the post 60 are defined on the anterior side of the outer
surface 382. As described above, the teeth 288 are sized and
shaped to engage the tab 286 of the lever 284 to lock the
upper balancer body 272 (and hence the femoral paddle 18)
in position relative to the lower balancer body 270 (and
hence the tibial paddle 16). It should be appreciated that the
teeth 288 may be separated from one another in relatively
small increments, such as 1 mm, to allow for precise
measurement of the femoral/tibial gap.

[0103] The upper balancer body 272 includes the upper
anterior flange 88 of the balancer instrument 14. As
described above, the flange 88 is sized and shaped to be
received in a channel 86 to couple the upper balancer body
272 (and hence the femoral paddle 18) to the moveable arm
32 of the distraction instrument 12. A support arm 390
extends posteriorly from the flange 88 to a posterior tip 392
configured to engage the femoral paddle 18. The support
arm 390 includes an anterior section 394 connected to the
flange 88 and a posterior section 396 that is connected to the
anterior section 394. The posterior section 396 extends to the
posterior tip 392. As shown in FIG. 9, the anterior section
394 has a lateral opening 398 and a channel 400 that extends
medially from the lateral opening 398. The opening 398 and
the channel 400 are sized to receive a portion of the patient’s
ligaments during a surgical procedure to permit the balancer
instrument 14 to be positioned in patient’s knee joint without
disrupting the ligaments. In the illustrative embodiment, the
opening 398 and the channel 400 are aligned with the
opening 308 and channel 310 of the lower balancer body 270
to define a single channel 474 (see FIG. 12) in the balancer
instrument 14.

[0104] A gauge 410 is attached to the upper balancer body
272 to provide a visual indication of the angle the femoral
paddle 18 relative to the tibial paddle 16. In the illustrative
embodiment, the gauge 410 includes a flange or plate 412
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extending medially from the anterior section 394 of the
support arm 390 and a curved slot 414 that extends through
the plate 412. The slot 414 is sized such that a tab 416 (see
FIG. 10) of the femoral paddle 18 is visible to a surgeon or
other user through the slot 414 when the femoral paddle 18
is coupled to the upper balancer body 272. The gauge 410
also includes a plurality of visual markings 418 defined on
the plate 412, with each marking corresponding to an angle
of the femoral paddle 18 relative to the tibial paddle 16. It
should be appreciated that in other embodiments the gauge
may take the form of other measurement devices such as, for
example, an electronic angle sensor or other mechanism.
[0105] The posterior section 396 of the support arm 390 of
the upper balancer body 272 includes a mounting peg 420 at
the posterior tip 392. A longitudinal bore 422 extends from
the posterior side of the peg 420 and opens into the channel
400. The bore 422 extends along a pivot axis 424 about
which the femoral paddle 18 may pivot relative to the upper
balancer body 272, as described in greater detail below. The
mounting peg 420 includes a convex outer surface 426 that
is shaped and sized to be received in the groove 332 defined
in the lower balancer body 270.

[0106] As shown in FIG. 9, a keyway 430 is defined in the
convex outer surface 426 of the mounting peg 420. The
keyway 430 is sized to receive a key 432 (see FIG. 10) of
the femoral paddle 18 to couple the paddle to the mounting
peg 420, as described in greater detail below. The keyway
430 in the illustrative embodiment is defined by an inner
wall 438 and includes a track 434 that extends in an
anterior-posterior direction and another track 436 that
extends in a lateral direction from the track 434. The track
436 extends around a portion of the outer circumference of
the mounting peg 420 such that the keyway illustratively has
two orthogonal sections. It should be appreciated that in
other embodiments other combinations of keys, slots, and
fasteners may be used to couple the femoral paddle 18 to the
upper balancer body 272.

[0107] Referring now to FIG. 10, each femoral paddle or
plate 18 includes a medial pad 440, a lateral pad 442 that is
spaced apart from the medial pad 440, and a bracket 444 that
connects the pads 440, 442. Each of the pads 440, 442
includes a proximal surface 446 configured to engage a
resected surface of a distal end of a patient’s femur or
engage one of the femoral shims 20. Each of the pads 440,
442 also includes an opening 448 that extends through the
pads 440, 442 and is sized to receive the posts 450 of each
shim 20.

[0108] The bracket 444 of the femoral paddle 18 includes
an elongated shaft 452 that extends outwardly to an anterior
end 454. The elongated shaft 452 is sized and shaped to be
received in the bore 422 defined in the mounting peg 420 of
the upper balancer body 272. The shaft 452 includes a
cylindrical outer surface 456 to permit the femoral paddle 18
to pivot relative to the upper balancer body 272.

[0109] As described above, each femoral paddle 18
includes a key 432 that is sized to be received in the keyway
430 of the upper balancer body 272. In the illustrative
embodiment, the key 432 extends from the lateral pad 442
toward the elongated shaft 452. A slot 460 is defined
between the key 432 and the elongated shaft 452, which is
sized to receive the walls lining the keyway 430 of the upper
balancer body 272.

[0110] Each femoral paddle 18 also includes the tab 416 of
the gauge 410. As shown in FIG. 10, the tab 416 is
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positioned at the end of an arm 462 extending from the
medial pad 440. As described above, the tab 416 is posi-
tioned to be aligned with the curved slot 414 of the upper
balancer body 272 when the femoral paddle 18 is coupled to
the body 272.

[0111] To assemble a femoral paddle 18 to the upper
balancer body 272, a surgeon or other user may align the
elongated shaft 452 of the paddle with the longitudinal bore
422 defined in the mounting peg 420 of the balancer body,
as shown in FIG. 11. The user may rotate the paddle 18
relative to the body 272 to align the key 432 with the
posterior opening of the keyway 430 (i.e., the posterior end
of the track 434). The user may then advance the shaft 452
in the direction indicated by arrow 470 to position the shaft
452 in the bore 422 and the key 432 of the paddle 18 in the
track 434 of the keyway 430. With the key 432 aligned with
the lateral track 436 of the keyway 430, the user may rotate
the paddle 18 in the direction indicated by arrow 472 to
advance the key 432 along the track 436, thereby securing
the paddle 18 to the upper balancer body 272.

[0112] Referring now to FIGS. 12-13, the upper balancer
body 272 may be assembled with the lower balancer body
270 by inserting the post 60 into the passageway 274 defined
in the lower balancer body 270. As described above, the
opening 398 and the channel 400 of the upper body 272 are
aligned with the opening 308 and channel 310 of the lower
body 270 to define a single channel 474 in the balancer
instrument 14. Additionally, the pivot axis 424 of the femo-
ral paddle 18 extends through the channel 274 and is aligned
with the longitudinal axis 476 of the elongated post 60 (and
lower frame 58). A user may remove the elongated post 60
from the passageway 274 by operating the lever 284 to
disengage the tab 286 from the teeth 288 of the elongated
post 60.

[0113] As described above, the system 10 also includes a
femoral sizing instrument 22 that is configured to be coupled
to the balancer instrument 14. Referring now to FIGS.
14-15, the sizing instrument 22 includes a base 500 that is
configured to be positioned on the anterior section 394 of the
support arm 390 of the balancer instrument 14. In the
illustrative embodiment, the base 500 and the anterior arm
section 394 having matching planar surfaces 502, which are
engaged when the sizing instrument 22 is coupled to the
balancer instrument 14. The base 500 is illustratively
includes a magnetic material that interacts with the metallic
material of the support arm 390 to secure the instruments
together. It should be appreciated that in other embodiments
the instruments may include any combination of screws,
pegs, or other fasteners to attach the sizing instrument 22 to
the instrument 14.

[0114] The sizing instrument 22 is modular and may be
dissembled during surgeries for cleaning and/or repair. A
posterior plate 504 extends upwardly from the base 500 and
includes a longitudinal channel 506. The sizing instrument
22 also includes an elongated body 508 that is sized to be
positioned in the longitudinal channel 506, a shaft 510 that
extends into the elongated body 508, and a stylus 512 that
is pivotally coupled to the shaft 510. In the illustrative
embodiment, the shaft 510 is moveable relative to the
elongated body 508 to lower and raise the stylus 512. The
sizing instrument 22 includes a pair of retained screws 514
that are configured to secure the body 508 to the plate 504.
A pair of fixation pin guides 516 are defined in arms 518
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attached to the elongated body 508. Each guide 516 is sized
to receive a fixation pin 520 (see FIG. 22) configured to be
secured to a patient’s bone.

[0115] Referring now to FIGS. 16-22, some steps of a
surgical procedure utilizing the system 10 are shown. To use
the system 10 during a procedure, a surgeon or other user
may assemble the components of the balancer instrument 14
together and select a tibial paddle 16 and a femoral paddle
18 for use with a particular patient. As described above, the
paddles 16, 18 may be provided in different sizes, which
correspond to different sizes of implants. It should also be
appreciated that the balancer instrument may be provided in
a left or right knee configuration. In each configuration, the
channel 474 defined by the upper and lower balancer bodies
faces or opens laterally.

[0116] The surgeon may resect the proximal end 600 of the
patient’s tibia 602 to create the resected proximal surface
376 shown in FIG. 16. Prior to making any resections on the
distal end 604 of the patient’s femur 606, the surgeon may
assess the ligaments and other soft tissues through the range
of motion. To do so, the surgeon may insert the assembled
balancer instrument 14 into the extension gap 608 defined
between the femur 606 and tibia 602, with the tibial paddle
16 rests on the resected surface 376. As shown in FIG. 16,
the femoral paddle 18 may be in a lowered or closed position
relative to the tibial paddle when first inserted into the
extension gap 608.

[0117] To attach the distraction instrument 12 to the bal-
ancer 14, the surgeon may align the stationary arm 30 and
the moveable arm 32 with the anterior flanges 48, 88,
respectively, of the balancer instrument 14. The arms 30, 32
may then be advanced over the flanges 48, 88 such that the
flanges 48, 88 are received in the channels 46, 86, respec-
tively, of the arms 30, 32. Additionally, the clip 116 of the
distraction instrument 12 is advanced into the slot 118 of the
balancer 14 to secure the distraction instrument 12 to the
balancer instrument 14.

[0118] With the balancer 14 assembled to the distraction
instrument 12 as shown in FIG. 16, the surgeon may squeeze
the lever 34 to move the femoral paddle 18 away from the
tibial paddle 16 and evaluate the thickness of a possible
tibial insert component. The surgeon may utilize the gauge
290, noting which line 296 is aligned with the line 298 on
the elongated post 60 to identify the inferior-superior dis-
tance traveled by the paddle 18 and hence the possible
thickness. In that way, the surgeon evaluates the movement
of the upper balancer body relative to the lower balancer
body to determine the inferior-superior distance moved by
the paddle.

[0119] The surgeon may also utilize the rotation gauge 410
to evaluate the amount of rotation (i.e., angle or tilt) of the
femur 606 relative to the tibia 602. To do so, the surgeon
monitors how the tab 416 of the femoral paddle 16 moves
along the curved slot 414, noting which line 418 is aligned
with the tab 416 to determine the amount of rotation. In that
way, the surgeon evaluates how much the femoral paddle 16
has tilted relative to the upper balancer body to determine
the degree of rotation or tilt of the femur relative to the tibia.
[0120] The surgeon may also utilize the tension gauge 252
to evaluate collateral ligament tension and balance the joint.
In particular, the surgeon may apply a force to the lever 34
move the femoral paddle 16 into contact with the patient’s
femur thereby separating it from the tibia which causes the
ligaments of the patient’s knee to exert a force back through
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the linkage of the instrument and displayed on the gauge
252. More specifically, the surgeon may apply sufficient
force to the lever 34 to advance the elongated shaft 154
outward from the post 104. The surgeon may then note
which line 256 is aligned with the surface 258 or other
marking on the post 104 to determine the amount of force
applied, and thereby determine ligament tension. Tension is
maintained by the engagement between the tab 286 of the
lever 284 and the teeth 288 of the elongated post 60. The
surgeon may release the tension by operating the lever 284
of the balancer 14 to disengage the tab 286 from the teeth
288. The surgeon may then repeat each of these activities at
different degrees of flexion (e.g., 0, 10, 15, and 90 degrees
of flexion).

[0121] Referring now to FIG. 17, the surgeon may select
a shim 20 based on the possible tibial insert component
thicknesses identified at the various degrees of flexion. Each
shim 20 may have a different thickness 620 defined between
its proximal surface 622 and its distal surface 624. The shim
20 includes a body 626 sized to be positioned on a femoral
paddle 18, and each shim may be larger or smaller to fit on
a corresponding paddle 18. A pair of posts 450 extend from
a distal surface 624 of the body 626. As described above,
each of the posts 450 is sized to be received in the openings
448 defined in the femoral paddle 18.

[0122] When the shim is selected, it may be attached to the
balancer instrument 14 and the assembly may be inserted
into the extension gap 608, as shown in FIG. 18. The
surgeon may then reattach the distraction instrument 12 and
repeat some of the steps outlined above to utilize the gauges
252, 290, 410 to evaluate insert thickness, femoral rotation,
and ligament tension with the shim attached to the balancer
instrument 14.

[0123] Referring now to FIG. 19, the surgeon may remove
the instruments 12, 14 from the patient’s bone prior to
resecting the distal end 604 of the femur 606 to create distal
resected surface 630. With the knee in full flexion (i.e., 90
degrees), the surgeon may insert the balancer instrument 14
into the gap 632 defined between the femur 606 and tibia
602. The surgeon may also reattach the distraction instru-
ment 12 and again repeat some of the steps outlined above
to utilize the gauges 252, 290, 410 to evaluate insert thick-
ness, femoral rotation, and ligament tension with the knee at
full flexion.

[0124] Referring now to FIGS. 20-21, the surgeon may
attach the sizing instrument 22 to the balancer instrument 14.
In the illustrative embodiment, the surgeon engages the plate
504 of the instrument 22 with the distal resected surface 630
of the patient’s femur 606. The surgeon may then adjust the
superior-inferior position of the stylus 512 and the anterior-
posterior position of the stylus 512 to indicate the proper
femoral component size. As shown in FIG. 21, a surgeon
may advance fixation pins 520 through guides 516 of the
sizing instrument 22 and into the patient’s femur 606 before
removing the sizer 22 from the patient’s bone. As shown in
FIG. 22, the surgeon may attach a standard 4-in-1 cutting
block 640 to make additional resection and prepare the
patient’s bones to receive the selected prosthetic compo-
nents.

[0125] While the disclosure has been illustrated and
described in detail in the drawings and foregoing descrip-
tion, such an illustration and description is to be considered
as exemplary and not restrictive in character, it being under-
stood that only illustrative embodiments have been shown
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and described and that all changes and modifications that
come within the spirit of the disclosure are desired to be
protected.

[0126] There are a plurality of advantages of the present
disclosure arising from the various features of the method,
apparatus, and system described herein. It will be noted that
alternative embodiments of the method, apparatus, and
system of the present disclosure may not include all of the
features described yet still benefit from at least some of the
advantages of such features. Those of ordinary skill in the art
may readily devise their own implementations of the
method, apparatus, and system that incorporate one or more
of the features of the present invention and fall within the
spirit and scope of the present disclosure as defined by the
appended claims.

1. An orthopaedic surgical instrument, comprising:

a first component including a passageway that extends
along a longitudinal axis,

a first plate coupled to a superior end of the first compo-
nent, the first plate being shaped to be positioned on a
proximal end of a patient’s tibia,

a second component including a shaft positioned in the
passageway of the first component and an arm extend-
ing posteriorly from a superior end of the shaft, and

a second plate pivotally coupled to a posterior end of the
arm of the second component superior to the first plate,
the second plate being configured to pivot about a pivot
axis intersecting the longitudinal axis of the first com-
ponent to tilt the second plate relative to the first plate,

wherein an inferior-superior distance is defined between
the second plate and the first plate, and the second
component is operable to be moved along the longitu-
dinal axis relative to the first component to change the
inferior-superior distance.

2. The orthopaedic surgical instrument of claim 1,

wherein:

the first component includes a housing and a support arm
that extends posteriorly from a superior end of the
housing to a posterior end, the support arm having a
first channel including a first lateral opening and the
first plate removably coupled to its posterior end,

the passageway extends through the housing, and

the arm of the second component includes a second
channel including a second lateral opening that is
aligned in an anterior-posterior direction with the first
lateral opening of the first channel.

3. The orthopaedic surgical instrument of claim 2,

wherein the first plate includes:

a medial pad,

a lateral pad spaced apart from the medial pad to define a
slot sized to receive the posterior end of the support
arm,

a bracket connecting the medial pad to the lateral pad, and

a moveable flange coupled to the bracket and configured
to engage the posterior end of the support arm to secure
the first plate to the first component.

4. The orthopaedic surgical instrument of claim 2,
wherein the first plate has a first size and is one plate of a
plurality of first plates, each first plate having a size different
from the first size and being configured to be selectively
coupled to the support arm in place of the first plate.

5. The orthopaedic surgical instrument of claim 2,
wherein:
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the posterior end of the arm of the second component
includes a mounting peg, the mounting peg includes a
bore that extends along the pivot axis, and

the second plate includes a body and an elongated pin
extending anteriorly from the body along the pivot axis,
the elongated pin being received in the bore of the
mounting peg such that the second plate is removably
coupled to the arm of the second component.

6. The orthopaedic surgical instrument of claim 5,
wherein the posterior end of the support arm includes a
groove that is sized to receive the mounting peg of the
second component.

7. The orthopaedic surgical instrument of claim 5,
wherein:

the second plate includes a key extending from the body
adjacent to the elongated pin, and

the mounting peg includes a keyway sized to receive the
key to couple the second plate to the second compo-
nent.

8. The orthopaedic surgical instrument of claim 5,

wherein:

the second plate includes a tab extending from the body,
and

the second component includes a flange that extends
laterally from the posterior end of the arm, the flange
including a plurality of visual indicia to indicate a
degree of tilt of the second plate relative to the first
component based on an orientation of the tab relative to
the flange.

9. The orthopaedic surgical instrument of claim 1,
wherein the second plate has a first size and is one plate of
a plurality of second plates, each first plate having a size
different from the first size and being configured to be
selectively coupled to the arm of the second component in
place of the first plate.

10. The orthopaedic surgical instrument of claim 1,
wherein:

the second component includes a plurality of teeth on the
shaft, and

the first component includes a locking arm having a head
configured to engage the plurality of teeth to lock the
second component in a position along the longitudinal
axis, the locking arm being configured to pivot relative
to the shaft to selectively engage the plurality of
locking teeth.

11. The orthopaedic surgical instrument of claim 1, further
comprising a third component coupled to the first compo-
nent and the second component and being operable to move
the second component relative to the first component, the
third component including a handle that is positioned ante-
rior of the first and second components, the handle extending
along a longitudinal axis extending transverse to the pivot
axis.

12. The orthopaedic surgical instrument of claim 11,
wherein the third component includes:

a first distractor arm extending posteriorly from the
handle, the first distractor arm being attached to the
superior end of the first component,

a second distractor arm that is positioned superior of the
first distractor arm, the second distractor arm being
attached to the superior end of the shaft of the second
component and configured to move the second com-
ponent, and
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a piston including an inferior end that is positioned in the
handle and a superior end that is coupled to the second
distractor arm, the piston being moveable relative to the
handle to move the second distractor arm relative to the
first distractor arm to change the inferior-superior dis-
tance defined between the first plate and the second
plate.

13. The orthopaedic surgical instrument of claim 12,
wherein the third component includes a lever coupled to the
piston and the handle, the lever being configured to pivot
relative to the handle to move the piston relative to the
handle from a first position at which the inferior-superior
distance is a first distance to a second position at which the
inferior-superior distance is a second distance greater than
the first distance.

14. The orthopaedic surgical instrument of claim 13,
wherein the third component further includes:

a body including the second distractor arm, and

a biasing element positioned between a distal surface of
the body and a proximal surface of the piston, the
biasing element being operable to bias the piston a first
distance from the second distractor arm.

15. The orthopaedic surgical instrument of claim 12,
wherein the piston is moveable along an axis extending
parallel to the longitudinal axis of the first component.

16. The orthopaedic surgical instrument of claim 11,
further comprising a stylus coupled to the arm of the second
component.

17. An orthopaedic surgical instrument system, compris-
ing:

a first orthopaedic surgical instrument including a tibial

plate and a femoral plate configured to (i) move relative
to the tibial plate along an inferior-superior axis to
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change an inferior-superior distance, and (ii) tilt rela-
tive to the tibial plate about a pivot axis extending
traverse to the inferior-superior axis, and

a second orthopaedic surgical instrument including a pair

of distractor arms that are configured to be coupled to
the first orthopaedic surgical instrument, the second
orthopaedic surgical instrument being operable to
move a second distractor arm of the pair of distractor
arms relative to a first distractor arm to move the
femoral plate relative to the tibial plate along the
inferior-superior axis.

18. The orthopaedic surgical instrument system of claim
17, wherein the second orthopaedic surgical instrument
includes:

a handle extending along a longitudinal axis extending

parallel to the inferior-superior axis, and

a piston including an inferior end that is positioned in the

handle and a superior end that is coupled to the second
distractor arm, the piston being moveable relative to the
handle to move the second distractor arm relative to the
first distractor arm.

19. The orthopaedic surgical instrument system of claim
18, wherein the second orthopaedic surgical instrument
further includes:

a body including the second distractor arm, and

a biasing element positioned between a distal surface of

the body and a proximal surface of the piston, the
biasing element being operable to bias the piston a first
distance from the second distractor arm.

20. The orthopaedic surgical instrument system of claim
17, further comprising a stylus configured to be coupled to
the first orthopaedic surgical instrument.
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