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(57) ABSTRACT 

A bone resection apparatus and its method of use for knee 
Surgery are presented. In one aspect of the invention, the 
apparatus includes a spacer and a tibial cut guide. The spacer 
has a first Surface engageable with the cut distal femoral bone 
and a second Surface opposite the first Surface engageable 
with the uncut proximal tibial bone in joint articulating rela 
tionship. The spacer further includes a cut guide Support. The 
tibial cut guide has a cutter guide defining a cut plane and a 
Support engaging element engageable with the cut guide Sup 
port. The cut guide Support and Support engaging element 
cooperate to position the cut plane in relative to the first 
Surface. 
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BONE RESECTION APPARATUS AND 
METHOD FOR KNEE SURGERY 

FIELD OF THE INVENTION 

0001. The invention relates to a bone resection apparatus 
and method for knee Surgery. In particular, the invention 
relates to an apparatus for spacing and resecting a tibial bone 
during knee replacement Surgery. 

BACKGROUND 

0002 Degenerative and traumatic damage to the articular 
cartilage of the knee joint can result in pain and restricted 
motion. Knee replacement Surgery is frequently utilized to 
alleviate the pain and restore joint function. An incision is 
made into the knee joint to expose the bones comprising the 
joint. Cutting guides are used to guide the removal of the 
articular Surfaces that are to be replaced. Artificial joint com 
ponents are positioned to replace the resected bone ends in 
order to establish the desired alignment and mechanics of the 
joint. In a total knee replacement, all of the articulating com 
partments of the joint are repaired with prosthetic compo 
nents. However, often only one compartment of the knee 
joint, typically the medial compartment, is impaired. Thus, in 
a unicondylar knee replacement, only the damaged compart 
ment is repaired with prosthetic bearing components. 
0003 FIGS. 1-3 illustrate several aspects of implant ori 
entation. FIG. 1 illustrates various axes of the lower limb in 
the frontal plane. Axes can be defined for each segment of the 
lower limb. For example, the femur 1 has an anatomic axis 2 
coinciding generally with its intramedullary canal. It also has 
a mechanical axis 4, or load axis, running from the center of 
the femoral head to the center of the knee. The angle 6 
between these two axes 2, 4 in the frontal plane varies within 
the patient population but is on the order of 4-9°. The two axes 
2, 4 are approximately Superimposed in the Sagittal plane 
(FIG. 2). Likewise, the tibia 3 has a mechanical axis 5 coin 
ciding generally with its intramedullary canal. The mechani 
cal axis 5 of the tibia runs from the center of the knee to the 
center of the ankle. The transverse axis, or joint line 8, about 
which the knee flexes, is parallel to a line through the medial 
and lateral femoral condyles and parallel to the tibial plateau. 
Typically, the distal femur and proximal tibia are resected to 
be parallel to the joint line 8, and thus perpendicular to the 
mechanical axes 4, 5 as indicated at 10 and 12. The intersec 
tion of the femoral and tibial mechanical axes 4, 5 may 
subtend a small angle relative to one another. However, the 
angle is Small Such that the axes 4.5 are approximately col 
linear and may be treated as collinear for most purposes. 
0004 FIG. 2 illustrates the knee joint from the side or 
Sagittal view and various bone cuts that may be made to align 
implant components. The distal femoral cut 10 is typically 
made perpendicular to the femoral axes 2, 4 in the Sagittal 
plane. The proximal tibial resection 12 is typically cut to 
match the natural posterior slope, or rotation, 16 of the proxi 
mal tibia relative to the mechanical axes 4, 5. The amount of 
posterior slope 16 relative to a reference line 18 perpendicular 
to the mechanical axes 4, 5 varies in the patient population but 
is on the order of 7°. The distance between the distal femoral 
cut 10 and proximal tibial cut 12 along the mechanical axes 4. 
5 is the extension gap. Other cuts may be made depending on 
the components that are to be implanted. These include an 
anterior femoral cut 20, anterior femoral chamfer cut 22, 
posterior femoral chamfer cut 24, and posterior femoral cut 
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26. The patella 7 may also be cut 28 to allow for replacement 
of the patellar articular Surface. In a unicondylar knee 
replacement, only the medial or lateral side of the knee joint 
is resurfaced. Furthermore, the trochlear, or patellar bearing, 
surface of the femur is typically left intact in a unicondylar 
procedure. Unicondylar implant designs vary, but typically 
only the distal femoral cut 10, posterior femoral chamfer cut 
24, and posterior femoral cut 26 are needed to accommodate 
the unicondylar femoral implant. 
0005 FIG.3 depicts six aspects of component positioning 
relative to a coordinate system in which the x-axis 30 corre 
sponds approximately to the joint line 8, the Z-axis 34 corre 
sponds approximately to the mechanical axes 4 and 5, and the 
y-axis 32 is normal to the other two. Position along each of 
thee axes is depicted by arrows. Position along the x, y, and Z 
axes determines the medial/lateral (dx)36, anterior/posterior 
(dy) 38, and proximal/distal (dz) 40 positioning of compo 
nents respectively. Rotation about each of these axes is also 
depicted by arrows. Rotation about the Z-axis (rz) 42 corre 
sponds anatomically to external rotation of the femoral com 
ponent, rotation about the X-axis (rx) 44 corresponds to exten 
sion plane rotation, and rotation about the y-axis (ry) 46 
corresponds to Varus/valgus rotation. 

SUMMARY 

0006. The present invention provides a bone resection 
apparatus and method for knee Surgery. 
0007. In one aspect of the invention, the apparatus 
includes a spacer and a tibial cut guide. The spacer has a first 
Surface engageable with the cut distal femoral bone and a 
second Surface opposite the first Surface engageable with the 
uncut proximal tibial bone in joint articulating relationship. 
The spacer further includes a cut guide support. The tibial cut 
guide has a cutter guide defining a cut plane and a Support 
engaging element engageable with the cut guide Support. The 
cut guide Support and Support engaging element cooperate to 
position the cut plane in predetermined posterior slope angu 
lar relationship to the first surface. 
0008. In another aspect of the invention, the apparatus 
includes an implant, a spacer, and a tibial cut guide. The 
implant has a femoral component thickness, a tibial compo 
nent thickness, and an overall implant thickness which is the 
Sum of the femoral component thickness, the tibial compo 
nent thickness, and an additional joint laxity distance corre 
sponding to a desired amount of joint laxity. The spacer has a 
body including a planar seating Surface, an arcuate condylar 
Surface arching away from the seating Surface generally in the 
shape of an anatomic femoral condyle, and an elongated 
Support having a longitudinal axis. The spacer has a spacer 
thickness normal to the planar seating Surface. The tibial cut 
guide has a body with a front Surface, a back Surface, and an 
aperture through the body from the front surface to the back 
Surface having alongitudinal axis. Theaperture is engageable 
with the support for linear translation parallel to the aperture 
longitudinal axis. A cutter guide slot extends through the 
body from the front surface to the back surface. The cutter 
guide slot defines a cut plane oriented parallel to the aperture 
longitudinal axis. The cut plane is spaced a predetermined 
distance from the aperture such that with the aperture engaged 
with the Support the cut plane is spaced from the arcuate 
condylar Surface a tibial resection distance. 
0009. In another aspect of the invention, a method of per 
forming knee Surgery includes: resecting a portion of the 
distal femoral bone; inserting a spacer into the knee joint to 
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abut the cut Surface of the femoral bone, the spacer having an 
arcuate condylar portion facing away from the cut Surface; 
abutting the arcuate condylar portion with the proximal tibial 
Surface; mounting a tibial cut guide on the spacer to position 
a cut plane at a predetermined posterior slope angle and depth 
relative to the cut Surface of the femoral bone; and guiding a 
cutter in the cut plane with the cut guide to form a planar 
surface on the tibia. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010 Various examples of the present invention will be 
discussed with reference to the appended drawings. These 
drawings depict only illustrative examples of the invention 
and are not to be considered limiting of its scope. 
0.011 FIG.1 is a front elevation view of a tibia and a femur 
showing axes of the knee joint; 
0012 FIG. 2 is a side section view of a knee joint showing 
typical bone cuts used in replacing the joint Surfaces; 
0013 FIG. 3 is a perspective view of knee joint showing 
aspects of component positioning; 
0014 FIG. 4 is a side elevation view of a knee joint with a 
distal condyle resected according to the present invention; 
0015 FIG. 5 is a side elevation view of the knee joint of 
FIG. 4 showing a spacer according to the present invention 
and the knee being articulated into extension; 
0016 FIG. 6 is a side elevation view of the spacer of FIG. 
5: 
0017 FIG. 7 is a front elevation view of the spacer of FIG. 
5: 
0018 FIGS. 8-9 are front elevation views of an alternative 
anatomically shaped spacers; 
0019 FIG. 10 is a side elevation view of the knee joint of 
FIG. 4 showing a cut guide in use with the spacer of FIG. 5; 
0020 FIG. 11 is a front elevation view of the knee joint, 
cut guide, and spacer of FIG. 10; 
0021 FIG. 12 is a side elevation view of a unicondylar 
knee implant; 
0022 FIG. 13 is a side elevation view of the cut guide and 
spacer of FIG. 10; 
0023 FIG. 14 is a side elevation view of the cut guide of 
FIG. 10 shown in use with a thicker spacer; 
0024 FIG. 15 is a front elevation view of a tibia and femur 
showing a Varus knee joint; 
0025 FIG.16 is a front elevation view of a tibia and femur 
showing a normal knee joint; and 
0026 FIG. 17 is a front elevation view of a tibia and femur 
showing a valgus knee joint. 

DESCRIPTION OF THE ILLUSTRATIVE 
EXAMPLES 

0027 Embodiments of the present invention include a 
spacer sized and shaped to temporarily replace a resected 
femoral condyle to permit normal articulation of the knee 
joint intraoperatively. The spacer includes a seating portion 
for seating on the cut Surface of the bone and a condylar 
portionarching away from the seating portion generally in the 
shape of an anatomic femoral condyle. The seating portion 
may engage the bone Surface in a simple frictional engage 
ment. The seating portion may include a roughened surface, 
barbs, spikes, pins, and/or other fixation enhancement fea 
tures to fix it in position on the bone Surface. Separate fasten 
erS Such as pins, screws, clips, clamps, and/or other fasteners 
may also be used to fix the spacer in position. Separate fas 
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teners may engage Surfaces, grooves, slots, holes and/or other 
features of the spacer to hold it in position. For example, the 
seating portion may include a flat Surface frictionally engage 
able with the cut surface of the femur. The condylar portion of 
the spacer may be curved in the Sagittal plane to match the 
anterior/posterior curvature of the femoral condyle. The 
condylar portion may be curved in the frontal plane to match 
the medial/lateral curvature of the femoral condyle. The 
spacer may be provided in a variety of sizes and curvatures to 
permit selection of a spacer that best matches the patient's 
anatomy. For example, the spacer may be provided in a vari 
ety of sizes to permit selection of a spacer that blends 
smoothly with the resected femur anteriorly, posteriorly, 
medially, and laterally to permit a gapless, or approximately 
gapless, fit to the bone and Smooth anatomic articulation of 
the knee joint. The spacer may have a condylar thickness 
parallel to the mechanical axis of the femur. The spacer may 
be provided in different condylar thicknesses to permit selec 
tion of a spacer thickness to replace the same thickness of 
bone that was resected to restore pre-Surgical kinematics. The 
spacer thickness may also be chosen to be larger or Smaller 
than the bone removed to correcta Varus or Valgus abnormal 
ity of the pre-Surgical knee. 
0028. The spacer may include a cut guide support. The 
Support may include a hole, slot, groove, rail, beam, stem, 
handle, and/or other structure for Supporting a cut guide rela 
tive to the spacer. The Support may form a predetermined 
angle relative to the seating portion to position the cut guide 
at a predetermined angle relative to the seating portion in the 
Sagittal plane. For example the Support may incorporate a 
predetermined posterior slope angle relative to the seating 
portion. The spacer may be provided in different versions 
with different posterior slope angles. For example, the poste 
rior slope angle may vary from Zero degrees to ten degrees. 
For example, versions may be provided with three degrees, 
five degrees, and seven degrees of posterior slope. The cut 
guide Support may engage the cut guide to permit Varus/ 
valgus rotation of the cut guide relative to the seating portion 
in the frontal plane. For example, the cut guide Support may 
have a circular cross section to permit Varus/valgus rotation of 
the cut guide about the Support axis. The Support may engage 
the cut guide to restrain the cut guide from rotating relative to 
the Support. For example, the Support may have a non-circular 
cross section to rotationally constrain the cut guide with 
respect to Varus/valgus rotation. For example, the Support 
may have a "T"-shaped, “D'-shaped, “I’-shaped, and/or 
other non-circularly shaped cross section. For example, the 
Support may include a "T"-shaped stem projecting away from 
the Support at an angle to the seating portion. 
0029. A tibial cut guide for use with the spacer may 
include a body having a Support engaging element and a 
cutter guide. The Support engaging element may be position 
able at various positions along the Support to allow the dis 
tance between the cut guide and the bone to be adjusted. The 
Support engaging element may include a hole, slot, groove, 
rail, beam, stem, handle, and/or other structure for engaging 
the Support. For example, where the Support includes a stem 
extending away from the spacer, the Support engaging ele 
ment may include a complimentary shaped aperture through 
the cut guide body. The cut guide may be slidable along the 
Support to position the cut guide adjacent to the tibia. The 
cutter guide may include a planar Surface, slot, rail, and/or 
other Suitable cutter guide defining a cut plane and able to 
guide a saw blade, burr, mill, and/or other suitable cutter 
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within the cut plane. For example, the cutter guide may 
include a slot defining a cut plane. The slot may receive a saw 
blade and constrain the saw blade to motion within the cut 
plane to produce a planar Surface on the tibia. The cut plane 
defined by the slot may be oriented parallel to the support 
engaging element in the Sagittal plane Such that adjustment of 
the cut guide along the Support does not change the cut plane 
location relative to the tibia. 

0030 The cut guide may further include a fixation element 
to accommodate attaching the cut guide to the tibia. The 
fixation element may include a roughened surface, barbs, 
spikes, pins, and/or other fixation enhancement features to fix 
the cut guide in position on the tibia. Separate fasteners such 
as pins, screws, clips, clamps, and/or other fasteners may also 
be used to fix the cut guide in position. Separate fasteners may 
engage the bone and Surfaces, grooves, slots, holes and/or 
other features of the cut guide to hold it in position. For 
example, the cut guide may include fixation holes for receiv 
ing pins to attach the cut guide to the tibia. The fixation 
element may be oriented parallel to the cut plane and Support 
engaging element so that the cut guide may be removed and 
repositioned easily on the bone. For example, where the fixa 
tion element includes holes for receiving pins, the holes may 
be parallel to the cut plane and Support engaging element so 
that the cut guide can be slipped off of the pins and Support, 
the knee repositioned, e.g. from extension to flexion, and the 
cut guide slipped back onto the pins. For example, this may be 
advantageous where it is desirable to set the cut guide with the 
knee in extension but where it may be safer or more conve 
nient to cut the tibia with the knee in flexion. 

0031 FIG. 4 illustrates a knee joint 50 defined by a distal 
femur 52 and a proximal tibia 54. The invention will be 
illustrated in use to perform a unicondylar knee Surgery in 
which a single compartment of the knee is replaced including 
a portion of one femoral condyle and a portion of the proximal 
tibia 54. However, it is contemplated that instruments and 
methods according to the present invention may also be used 
in a total knee replacement in which both the medial and 
lateral portions of the knee are resurfaced. In FIG. 4 a distal 
portion 56 of the medial femoral condyle has been resected 
using conventional techniques such as guiding a saw blade to 
resect the portion 56 while the knee is in flexion. FIGS. 5-7 
illustrate a spacer 60 according to the present invention posi 
tionable on the cut surface 58 of the distal femur 52 to tem 
porarily replace the resected portion 56. The spacer permits 
the knee joint 50 to be articulated between flexion and exten 
sion to check the joint kinematics and adjust the Soft tissue 
balancing and limb alignment. If adjustments are necessary, 
the Surgeon can recut the femur, release soft tissues, and/or try 
different thickness spacers 60 until the desired kinematics are 
achieved. The spacer 60 includes a generally arcuate body 62 
having a planar seating portion 64 for seating on the cut 
surface 58 of the bone and an arcuate condylar portion 66 
arching away from the seating portion generally in the shape 
of an anatomic femoral condyle. In the illustrative spacer, the 
seating portion 64 engages the bone Surface in a simple fric 
tional engagement. The condylar portion 66 is curved both in 
the sagittal plane (FIG. 6) to match the anterior/posterior 
curvature of the femoral condyle and the frontal plane (FIG. 
7) to match the medial/lateral curvature of the femoral 
condyle. The spacer 60 is provided in a variety of sizes and 
curvatures to permit selection of a spacer that best matches 
the patient’s anatomy. As best seen in FIGS. 5 and 11, the 
spacer 60 blends with the distal femur 52 to provide an 
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approximately gapless fit to the bone and Smooth articulation 
of the joint. The spacer 60 has a condylar thickness 68 parallel 
to the mechanical axis 4 of the femur. The spacer 60 is 
provided in different condylar thicknesses 68 to permit selec 
tion of a spacer thickness 68 to replace the same thickness of 
bone 56 that was resected to restore pre-surgical kinematics 
or a different thickness 68 to correct a varus or valgus abnor 
mality of the pre-surgical knee. FIG. 7 illustrates a universal 
spacer 60 that has a generic projected frontal shape allowing 
it to be used on both medial and lateral sides of the knee joint 
50. FIGS. 8 and 9 illustrate optional spacers 60a and 60b 
having anatomical frontal shapes that may provide a better fit 
to the medial and lateral sides of the knee 50. The universal 
spacer 60 of FIG. 7 reduces the required inventory of spacers 
while the spacers 60a and 60b of FIGS. 8 and 9 improve the 
medial/lateral fit of the spacer to the bone. 
0032. The spacer 60 includes a cut guide support 70 
formed as a "T"-shaped stem projecting anteriorly from the 
body 62. The support forms a predetermined posterior slope 
angle 72 with the seating portion 64 to position the cut guide 
100 to cut the proximal tibia 54 at a desired posterior slope 
angle. The spacer 60 is provided in different versions with 
different posterior slope angles that vary from Zero degrees to 
ten degrees. Preferably, a plurality of spacers 60 is provided 
with a few representative angles including three degrees, five 
degrees, and seven degrees of posterior slope. 
0033. The cut guide 100 includes a body 102 having a 
front surface 104, a back surface 106, a top 108, a bottom 110. 
and sidewalls 112, 114. A "T"-shaped aperture 116 extends 
through the body 102 from the front surface 104 to the back 
surface 106. The aperture 116 engages the support 70 and 
constrains the cut guide 100 to linear translational adjustment 
along the support 70 so that the cut guide 100 can be slipped 
onto the support 70 and slid along the support 70 until it abuts 
the proximal tibia 54. The engagement of the aperture 116 and 
Support 70 maintain a fixed posterior slope angular relation 
ship between the cut guide 100 and the seating portion 64 and 
a fixed Varus/valgus angular relationship between the cut 
guide 100 and the seating portion 64. Typically, it is desirable 
to have the tibial and femoral cut planes oriented at the same 
Varus/valgus angle relative to the knee to avoid femoral com 
ponent edge loading during articulation of the reconstructed 
joint. The illustrative resection apparatus maintains parallel 
Varus/valgus rotation by way of the rotationally keyed Support 
70 and aperture 116. The parallelism of the slot 118 and the 
cut distal femoral surface 58 of the illustrative resection appa 
ratus can be seen in FIG. 11. 

0034. However, there may be surgical situations in which 
it is desirable to vary the Varus/valgus angular relationship of 
the femoral and tibial cut planes. By providing an optional 
keyless support 70 and aperture 116 the tibial cut plane 120 
may be angled in Varus/valgus rotation relative to the seating 
surface 64 and thus relative to the cut distal femoral surface 
58. For example, the support 70 and aperture 116 may be 
circular to allow varus/valgus rotation about the support 70 
aX1S. 

0035. A saw slot 118 extends through the body 102 from 
the front surface to the back surface 106. The saw slot 118 
defines a cut plane 120 (FIG. 10) and guides a saw blade 119 
within the cut plane to form a planar Surface on the proximal 
tibia 54. The cut plane 120 is oriented parallel to the aperture 
116 such that adjustment of the cut guide 100 along the 
Support 70 does not change the cut plane location on the 
proximal tibia 54. Fixation holes 122 are formed through the 
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body 102 from the front surface 104 to the back surface 106 to 
receive fixation pins 123 to maintain the cut guide's 100 
position on the proximal tibia 54. The fixation holes 122 are 
oriented parallel to the cut plane 120 and aperture 116 so that 
the cut guide 100 may be removed from the support 70 and 
fixation pins 123 and then replaced on the fixation pins 123 
during Surgery if desired by the Surgeon. For example, after 
establishing the cut guide 100 position, the Surgeon may 
desire to remove the spacer 60 and/or reposition the knee 
before making the tibial cut. With the fixation pinholes 122 
parallel to the support aperture 116, the cut guide 100 may 
easily be slid off of the pins 123 and support 70 and subse 
quently replaced on the pins 123 in the same position. 
0036. In knee replacement Surgery, an incision is made to 
expose a portion of the knee. The illustrative unicondylar 
implants and instruments are Suitable for a minimally inva 
sive approach to the knee in which the incision is minimized 
to reduce trauma to the patient and speed recovery from the 
Surgery. In particular, the simple, streamlined design of the 
spacers 60 and cut guides 100 permits them to be positioned 
through narrow incisions. The support 70 also is convenient 
as a handle for manipulating the spacers into and out of the 
incision. In an illustrative procedure, the knee 50 is flexed to 
approximately ninety degrees of flexion (FIG. 4) and a por 
tion 56 of the distal femur 52 is resected. The resection is 
oriented so that the cut surface 58 of the distal femur 52 is 
perpendicular to the mechanical axis of the 4 of the femur 1. 
A spacer 60 is chosen that fits the cut surface 58 of the distal 
femur 52 and is positioned with the Support 70 facing anteri 
orly (FIG. 5). The knee 50 is articulated through its range of 
motion with the tibia bearing on the condylar surface 66 of the 
spacer 60 while the Surgeon assesses the limb alignment and 
Soft tissue balancing. If adjustments are necessary, the Sur 
geon may recut the femur, release soft tissues, and/or try a 
different thickness of spacer. When the surgeon is satisfied 
with the knee 50 kinematics, he returns the knee 50 to full 
extension and slides a cut guide 100 onto the support 70 (FIG. 
10) until the back surface 106 of the cut guide 100 abuts the 
proximal tibia 54. The angle of the support 70 relative to the 
seating portion 64 establishes the posterior slope of the proxi 
mal tibia 54 relative to the mechanical axis of the femur. With 
the knee 50 in full extension, the saw slot 118 defines a cut 
plane 120 corresponding to the desired posterior slope angle. 
The cut guide 100 is fixed to the tibia by inserting pins 
through the fixation holes 122 and into the proximal tibia 54. 
With the cut guide 100 fixed to the proximal tibia 54, a saw 
blade 119 is guided through the saw slot 118 to resect a 
portion 55 of the proximal tibia in the cut plane 120. Option 
ally, the cut guide 100 can be removed from the fixation pins 
before the tibial resection is performed to permit the spacer 60 
to be removed and/or the knee to be repositioned into a more 
convenient or safer position for the cut. The cut guide 100 can 
then be replaced over the pins to restore the desired orienta 
tion of the cut guide 100 and the resection performed. Addi 
tional femoral bone cuts are made as necessary to finish the 
femur to receive the femoral implant. 
0037. An illustrative implant 200 is shown in FIG. 12. The 
implant 200 includes a femoral component 202 having a 
femoral component thickness 204 and a tibial component 206 
having a tibial component thickness 208. The components 
202, 206 are shown spaced apart a small amount correspond 
ing to a desired joint laxity 210. A Smaller spacing results in 
a tighter knee and a larger spacing results in a looser knee. The 
total of the femoral component thickness 204, the tibial com 
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ponent thickness 208, and the joint laxity 210 is represented 
by an overall implant thickness 212. 
0038. As seen in FIGS. 13 and 14, the thickness 68 of the 
spacer 60 and the relationship of the saw slot 118 to the 
support aperture 116 determines the depth of the tibial cut 
124. The cut depth 124 is shown being measured at approxi 
mately one-half the anterior/posterior distance of the tibial 
plateau as indicated by the centerline 126. The distance 128 
from the seating portion 64 to the cut plane 120 corresponds 
to the overall implant thickness 212. For surgery on a knee 
with normal pre-surgical limb alignment (FIG.16), the spacer 
thickness 68 is chosen to correspond to the femoral compo 
nent thickness 204 plus the desired joint laxity 210. This is 
evaluated during the articulation and adjustment discussed 
relative to FIG. 5. The resulting tibial cut depth 124 will then 
correspond to the tibial component thickness 208 and the 
post-Surgical limb alignment will match the pre-surgical 
alignment. However, for correction of a varus knee (FIG. 15), 
the spacer thickness 68 is chosen to correct the limb align 
ment and will be different from the femoral component thick 
ness 204. For unicondylar replacement of the medial com 
partment, increasing the bone spacing on the medial side 220 
of the knee 50 will correct the limb alignment. Thus, inserting 
athicker spacer 60 during the articulation and adjustment step 
(FIG. 5) of the operation will correct the alignment. During 
the tibial resection step of the surgery, the increased spacer 60 
thickness 68 decreases the tibial cut depth 124 as seen in FIG. 
14. When the implant components are inserted into the pre 
pared knee, the tibial component will be positioned higher 
and thus the joint line 8 on the medial side of the knee 50 is 
raised and the Varus deformity is corrected. For a valgus 
deformity (FIG. 17), a thinner spacer can be used to increase 
the tibial cut depth 124 and lower the joint line 8 on the medial 
side of the knee 50. 
0039. Although examples of a bone resection apparatus 
and its use have been described and illustrated in detail, it is to 
be understood that the same is intended by way of illustration 
and example only and is not to be taken by way of limitation. 
The invention has been illustrated in the context of a spacer 
and resection guide for spacing and resecting the medial side 
of the tibial plateau during unicondylar knee replacement 
Surgery. However, the bone resection apparatus may be con 
figured in other shapes and for use at other locations within a 
patient's body. Accordingly, variations in and modifications 
to the bone resection apparatus and its use will be apparent to 
those of ordinary skill in the art, and the following claims are 
intended to cover all Such modifications and equivalents. 
What is claimed is: 
1. An apparatus for guiding a bone cut during knee joint 

replacement Surgery in which a portion of the distal femur and 
a portion of the proximal tibia are removed and replaced with 
prosthetic components, the knee joint comprising a tibia and 
a femur and having a medial/lateral axis, an anterior/posterior 
axis, and a proximal/distal axis, rotation about the medial/ 
lateral axis corresponding to posterior slope rotation, and 
rotation about the anterior/posterior axis corresponding to 
Varus/valgus rotation, the apparatus comprising: 

a spacer having a first Surface engageable with the cut distal 
femoral bone, a second Surface opposite the first Surface 
engageable with the uncut proximal tibial bone in joint 
articulating relationship, and a cut guide Support; and 

a tibial cut guide having a cutter guide defining a cut plane 
and a Support engaging element engageable with the cut 
guide Support, the cut guide Support and Support engag 
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ing element cooperating to position the cut plane in 
predetermined posterior slope angular relationship to 
the first surface. 

2. The apparatus of claim 1 wherein the first surface com 
prises a planar seating portion. 

3. The apparatus of claim 2 wherein the second surface 
comprises an arcuate condylar surface arching away from the 
planar seating portion generally in the shape of an anatomic 
femoral condyle. 

4. The apparatus of claim3 wherein the condylar surface is 
curved in a Sagittal plane to match, the general anterior/ 
posterior curvature of an anatomic femoral condyle. 

5. The apparatus of claim 4 wherein the condylar portion is 
curved in a frontal plane to match the general medial/lateral 
curvature of an anatomic femoral condyle. 

6. The apparatus of claim 4 further comprising a plurality 
of spacers having different curvatures to permit selection of a 
spacer that best matches a patient's anatomy. 

7. The apparatus of claim3 wherein the spacer has a condy 
lar thickness, the apparatus further comprising a plurality of 
spacers having different condylar thicknesses. 

8. The apparatus of claim 1 wherein the cut guide Support 
comprises an elongated member having a longitudinal axis 
and projecting outwardly from the spacer. 

9. The apparatus of claim 8 wherein the longitudinal axis of 
the cut guide Support forms a predetermined tibial posterior 
slope angle relative to the first Surface. 

10. The apparatus of claim 9 wherein the apparatus further 
comprises a plurality of spacers having different posterior 
slope angles between Zero and ten degrees. 

11. The apparatus of claim 8 wherein cut guide Support 
comprises a non-circular cross section and the tibial cut guide 
comprises a body having a front Surface, a back Surface, and 
an aperture through the body from the front surface to the 
back Surface, the aperture having a non-circular cross section 
for receiving the Support, the aperture and Support permitting 
linear translation of the cut guide relative to the spacer and 
maintaining a fixed angular relationship between the cut 
guide and the spacer. 

12. The apparatus of claim 8 wherein cut guide Support 
comprises a circular cross section and the tibial cut guide 
comprises a body having a front Surface, a back Surface, and 
an aperture through the body from the front surface to the 
back Surface, the aperture having a circular cross section for 
receiving the Support, the aperture and Support permitting 
linear translation of the cut guide relative to the spacer, Varus/ 
valgus rotation of the cut guide relative to the spacer, and 
maintaining a fixed posterior slope angular relationship 
between the cut guide and the spacer. 

13. The apparatus of claim 11 wherein the body further 
includes a saw slot extending through the body from the front 
Surface to the back Surface, the saw slot defining a cut plane, 
the cut plane being oriented parallel to the longitudinal axis of 
the Support. 

14. The apparatus of claim 13 wherein the body further 
includes at least one fixation hole formed through the body 
from the front surface to the back surface, the at least one 
fixation hole having a longitudinal axis, the at least one fixa 
tion hole being oriented Such that its longitudinal axis is 
parallel to the longitudinal axis of the Support. 

15. An apparatus for use in knee Surgery in which a portion 
of the distal femur and a portion of the proximal tibia are 
removed and replaced with prosthetic components, the appa 
ratus comprising: 
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an implant including a femoral component having a femo 
ral component thickness and a tibial component having 
a tibial component thickness, the implant having an 
overall implant thickness which is the sum of the femo 
ral component thickness, the tibial component thick 
ness, and an additional joint laxity distance correspond 
ing to a desired amount of joint laxity: 

a spacer having a body including a planar seating Surface, 
an arcuate condylar surface arching away from the seat 
ing Surface generally in the shape of an anatomic femo 
ral condyle, and an elongated Support having a longitu 
dinal axis, the spacer having a spacer thickness normal 
to the planar seating Surface; and 

a tibial cut guide having a body with a front Surface, a back 
surface, and an aperture through the body from the front 
Surface to the back Surface having a longitudinal axis, 
the aperture being engageable with the Support for linear 
translation parallel to the aperture longitudinal axis, a 
cutter guide slot extending through the body from the 
front surface to the back surface, the cutter guide slot 
defining a cut plane oriented parallel to the aperture 
longitudinal axis, the cut plane being spaced a predeter 
mined distance from the aperture such that with the 
aperture engaged with the Support the cut plane is spaced 
from the arcuate condylar Surface a tibial resection dis 
tance. 

16. The apparatus of claim 15 further comprising a plural 
ity of spacers, each of the plurality of spacers having a dif 
ferent spacer thickness, each spacer being engageable with 
the cut guide to produce a different tibial resection distance. 

17. The apparatus of claim 15 wherein with the aperture 
engaged with the Support the cut plane is spaced from the 
planar seating Surface a distance equal to the overall implant 
thickness. 

18. A method of performing knee Surgery comprising: 
resecting a portion of the distal femoral bone; 
inserting a spacer into the knee joint to abut the cut Surface 

of the femoral bone, the spacer having an arcuate condy 
lar portion facing away from the cut Surface; 

abutting the arcuate condylar portion with the proximal 
tibial surface; 

mounting a tibial cut guide on the spacer to position a cut 
plane at a predetermined posterior slope angle and depth 
relative to the cut surface of the femoral bone; 

and guiding a cutter in the cut plane with the cut guide to 
form a planar Surface on the tibia. 

19. The method of claim 18 further comprising before the 
step of mounting the tibial cut guide, the steps of: 

articulating the knee joint between flexion and extension 
such that the proximal tibial surface articulates with the 
arcuate condylar portion of the spacer to evaluate knee 
kinematics; and 

placing the knee joint in extension. 
20. The method of claim 18 further comprising mounting a 

femoral implant component on the femur and mounting a 
tibial implant component on the tibia, wherein inserting a 
spacer comprises inserting a spacer having a thickness corre 
sponding to the femoral implant component thickness plus an 
additional thickness corresponding to a desired joint laxity 
Such that the cut guide guides the cutter to remove a portion of 
tibial bone equal in thickness to the tibial implant component 
thickness. 

21. The method of claim 18 further comprising mounting a 
femoral implant component on the femur and mounting a 
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tibial implant component on the tibia, wherein inserting a 
spacer comprises inserting a spacer having a thickness greater 
than the femoral implant component thickness plus an addi 
tional thickness corresponding to a desired joint laxity Such 
that the cut guide guides the cutter to remove a portion of 
tibial bone having a thickness less than the tibial implant 
component thickness. 

22. The method of claim 18 further comprising mounting a 
femoral implant component on the femur and mounting a 
tibial implant component on the tibia, wherein inserting a 
spacer comprises inserting a spacer having a thickness less 
than the femoral implant component thickness plus an addi 
tional thickness corresponding to a desired joint laxity Such 
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that the cut guide guides the cutter to remove a portion of 
tibial bone having a thickness greater than the tibial implant 
component thickness. 

23. The method of claim 18 wherein resecting a portion of 
the distal femoral bone comprises resecting a portion of the 
distal femur perpendicular to the mechanical axis of the 
femur. 

24. The method of claim 18 further comprising rotating the 
tibial cut guide relative to the spacer to vary the Varus/valgus 
angle of the cut plane relative to the cut surface of the femoral 
bone. 


