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METHOD AND APPARATUS FOR LESS INVASIVE KNEE RESECTION

FIELD
[0001] The present claims relate to orthopedic surgery, and particularly

to, knee resection procedures and instruments.

BACKGROUND

[0002] The human anatomy includes many articulating portions. For
example, the femur and the tibia form a knee joint in the human anatomy. The
femur and tibia articulate relative to one another during many activities, such as
walking or kneeling. Nevertheless, over time, disease and/or injury can
deteriorate the knee joint, such that articulation of the joint becomes painful or
impractical. When such injuries occur, anatomical replacements, particularly
prosthetics, can be placed in the femur, tibia, or both. The prosthetics may
replace the articulating portions and allow a substantially natural articulation of
the joint. Replacing the damaged portions allow for a much easier and more
practical articulation of the knee joint to assist the individual in returning to a
more natural lifestyle.

[0003] To replace joints, such as the knee joint, the original or natural
anatomy, including boney portions, must first be removed or resected. For
example, the knee joint includes the condyles of the femur and the tibial plateau.
The condyles of the femur articulate with a meniscus in the knee joint, which is
supported by the tibia. To replace the knee joint, particularly replacing the
articulating portions, the tibial plateau and the condyles of the femur are
generally removed. . -

[0004] Often, the condyles of the femur are removed with a saw blade
or other reaming devices. The femur is shaped to receive the prosthetic, which
will simulate the condyles of the femur after implantatidn. Specifically, the femur
must be shaped to substantially compliment the superior portion of the femoral
implant to ensure a substantially tight and secure fit between the femoral implant
and the femur.

[0005] Likewise, the tibia must be resected to properly receive the

tibial implant. This often requires removing the superior portion of the tibia so
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that an implant can be securely fixed to the superior portion of the resected tibia.
A saw blade or other reaming device is used to remove the superior portion and
substantially flatten the superior portion of the tibia. After this, a tibial implant
can be implanted onto the tibia and securely fixed in place.

[0006] To perform such knee replacements, and other joint
replacements, it is desirable to allow a less invasive procedure. During less
invasive surgeries, the incision to insert the tools is kept to a minimum.
Likewise, the tools and instruments used to perform the procedure are optimized
to provide minimal abrasion and trauma to the surrounding soft tissue.
Therefore, it is desirable to provide instruments that can be used through very
small incisions to decrease the amount of trauma to the soft tissue. Similarly,
the ease of use of the smaller instruments is desired to be enhanced to allow for

an efficient and proper use during the surgical procedure.

SUMMARY \

[0007] Devices and methods to be used during a minimally invasive
surgery for a joint resection include a saw blade and cutting block. The saw
blade for use in a minimally invasive surgery includes a narrowed neck or body
to allow for an ease of use through a small incision. The head, which include
cutting teeth, can be broader than the neck of the saw blade. The narrowed
neck allows the blade to translate in a small incision, without abrading the soft
tissue. A second saw blade may include an angled neck. The angled neck may
also be narrowed relative to the cutting head, but the angled neck allows the
cutting head to be laterally offset from the power tool. Therefore, all portions of a
joih\t, such as the knee joint, can be reached from a single incision, which is
placed medially or laterally on the knee. In conjunction with the above-described
saw blades and other generally known saw blades, a cutting block, which is able
to translate medially and laterally is also described. Specifically, a cutting block
can be mounted to the inferior portion of the femur and used as a cutting guide
during the resection procedure. The cutting block may be moved
medially/laterally,. along with the incision and soft tissue, such that the cutting

guide or cutting block need not be repositioned other than being slid along a rail.
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[0008] A first embodiment includes a guide block assembly for
assisting in resecting a boney structure. The assembly comprises a track
member having a fixation section to fix the track member to the boney structure
and a ftrack translation section. The assembly also includes a cutting block
having a guiding section adapted to guide a cutting member and a guide
translation section to operably engage the track translation section. The track
translation section and the guide translation section operably interact to allow the
cutting block to translate relative to the track member. This allows the cutting
block to be selectively positionable in more than one position while the track
member remains in a single position.

[0009] A second embodiment includes a saw blade for resecting a
portion of an anatomy. The saw blade comprises a first end having a tool
engaging section extending along a first longitudinal axis. The saw blade further
comprises a second end having a cutting head defining a plurality of cutting
teeth, and extending along a second longitudinal axis. A neck portion
interconnects the cutting head and the tool engaging section. The first and
second longitudinal axes intersecting at the neck portion. The first axis and the
second axis are disposed such that the cutting head is laterally offset from the
tool engaging section.

[0010] A third embodiment includes a kit for resecting a portion of an
anatomy. The kit comprises at least one saw blade including a cutting head and
a neck portion and a guide block assembly including a track member and a
cutting block. The track member includes a fixation section to fix the track
member to a structure and a track translation section. The cutting block includes
a guiding section adapted to guide a member and a guide translation section to
operably engage the track translation section. The track translation section and
the guide translation section operably engage to allow the cutting block to
translate relative to the track member.

[0011] A fourth embodiment includes a method for resecting a boney
portion of an anatomy that is surrounded by soft tissue. The method comprises
creating an incision in the soft tissue surrounding the boney portion. A saw

blade is selected to resect a first portion of the boney portion. A guide rail is
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mounted in a first rail position relative the boney portion. A cutting block is
positioned in a first cutting block position relative to the guide rail to guide the
saw blade. The cutting block is moved to a second cutting block position relative
to the guide rail, such that the cutting block guides the saw blade in the second
cutting guide position while the guide rail remains in the first rail position.

[0012] Further areas of applicability will become apparent from the
detailed description provided hereinafter. It should be understood that the
detailed description and specific examples, while indicating various embodiment
of the invention, are intended for purposes of illustration only and are not

intended to limit the scope of the following claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The present description will become more fully understood from
the detailed description and the accompanying drawings, wherein:

[0014] Figure 1 is an anterior view of a right knee of a human anatomy;

[0015] Figure 2 is a plan view of a narrow saw blade according to one
embodiment;

[0016] Figure 3 is a perspective view of the saw blade in conjunction
with a guide or cutting block;

[0017] Figure 4 is a cross-sectional view of the saw blade taken along
line 4-4;

[0018] Figure 5 is an elevational view of a portion of a tibia and an
angled saw blade according to a second embodiment; ’

[0019] Figure 6 is a plan view of an offset saw blade according to an
embodiment;

[0020] Figure 7A is a perspective view of a cutting block assembly with
a saw blade disposed therethrough;

[0021] Figure 7B is a cross-section taken along the line B-B of Figure
TA,;

[0022] Figure 8 is a cross-sectional view of a rail assembly according
to an alternative embodiment;
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[0023] Figure 9 is a perspective view of a cutting block and rail
assembly according to an alternative embodiment;

[0024] Figure 10A is a side elevational view of a femur including the
cutting block assembly, according to an embodiment, attached thereto;

[0025] Figure 10B is a perspective view of a knee joint illustrating an
exemplary use of the cutting block and saw blade;

[0026] Figure 10C is a cross-sectional view of the cutting block
assembly affixed to a distal end of a femur; and

[0027] Figure 11 is a perspective view of a kit including various saw
blades and a cutting block assembly.

DETAILED DESCRIPTION OF VARIOUS EMBODIMENTS

[0028] The following description of various embodiments is merely
exemplary in nature and is in no way intended to limit the appended claims, its
application, or uses. Although the following various embodiments are illustrated
in use with a knee joint and/or minimally invasive surgery, it will be understood
that the tools and methods described herein can be used in conjunction with any
other joint on any surgical procedure. For example, the saw blades and the
cutting block may be used to resect the shoulder, elbow, or other similar joints in
the anatomy. Therefore, the following description relating to a knee joint is
merely exemplary and not intended to limit the scope of the following claims.

[0029] With reference to Figure 1, a knee joint 10 of a human anatomy
includes a femur 12, which articulates with a tibia 14. Disposed between the
femur 12 and the tibia 14 is a meniscus 16, which cushions the articulation and
provides a bearing between the two boney portions or structures. The knee joint
10 further includes a fibula 18 and a patella 20. Surrounding the knee joint 10 is
a soft tissue 22, which includes muscle, adipose tissue, and the epidermis. To
perform any procedures on the internal components of the knee joint 10, the soft
tissue 22 must be pierced. The femur 12 includes a first condyle 26 and a
second condyle 28. It will be understood that the first condyle 26 may be a

lateral condyle when the knee is a right knee, such as the knee illustrated in
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Figure 1. It will be understood that the following discussion and instruments may
also applicable to a left knee as well.

[0030] The knee joint 10 may become damaged or injured such that
small fractures 24 or other injuries or deteriorations occur. When such injuries
become great enough, the knee joint 10 may be resected and a prosthetic
implanted to replace the articulating portions. The first and second condyles 26,
28 define an inferior surface of the femur 12. Moreover, the femur 12 is
generally rounded and includes arcs and rounded surfaces of the first and
second condyles 26, 28 on the inferior side of the femur 12. These convex
surfaces provide for easy articulation of the femur 12 with the tibia 14. Similarly,
convex surfaces are defined by the femur 12 on the anterior 12b and posterior
12c (shown in Figure 6) sides as well. However, to implant a prosthetic, it is
generally easier and more efficient to mount the prosthetic to substantially planar
surfaces. Therefore, the convex surfaces of the femur 12 are resected before
implanting a prosthetic. To provide such a resection, an incision 30 is made
through the soft tissue 22 to gain access to the knee joint 10 (in Figure 6).
Though various styles and methods of making the incision 30 are known, it is
desired to provide a less invasive incision 30. Therefore, the incision 30 is
generally between about 1 cm and about 10 cm in length to provide access to
the knee.

[0031] Because the incision 30 is made through the soft tissue 22, the
incision 30 may be a small size and moved relative to the femur 12 and the tibia
14 to perform the procedure. Nevertheless, the smaller incision 30, the less
trauma provided to the soft tissue 22. Because of the small incision 30, the
instruments provided to resect the knee joint 10 are designed to efficiently
perform their tasks without further traumatizing the soft tissue 22 and able to fit
through the incision 30.

[0032] With reference to Figure 2, a saw blade 100 for resecting a
portion of the knee joint 10 is illustrated. The saw blade 100 may be used to
resect the inferior portion of the femur 12, including the first and second condyles
26, 28 or the superior portion of the tibia 14. The saw blade 100 includes a tool
engaging end or section 102, a body or neck 104, and a cutting head 106. The



10

15

20

25

30

WO 2004/064621 PCT/US2004/000953

tool engaging end 102 includes a tool receiving notch 108, which is defined by a
first leg 110 and a second leg 112. In this way, a portion of a power tool (not
illustrated, but generally known) can be received within the tool receiving notch
108 to operate the saw 100 within the knee joint 10. It will be understood that
any appropriate means or design may be used to affix the saw blade 100 to any
appropriate tool. The tool engaging notch 108 is simply exemplary of any
numerous method, which may be used to properly affix the saw blade 100 to a
power tool. Other exemplary methods include a compression fit with a set screw
or a bore formed in the saw blade 100, which would receive a set screw, but not
include a notch. Therefore, the illustration of the exemplary tool engaging notch
108 is not intended to limit the present disclosure or the following claims.
Furthermore, the tool engaging end 102 may be any appropriate size, including
any appropriate width or depth to be properly received within a power tool. For
example, the power tool may require that the tool engaging end 102 of the saw
blade 100 be at least 1.5 cm in width. Therefore, the tool engaging end 102 may
be at least 1.5 cm in width.

[0033] The neck 104 of the saw blade 100 has a width A which is
selected to be narrower than a width B of the cutting head 106. Although width
A of the saw blade 100 can be any appropriate width, it is generally selected to
be relatively small to lessen abrasion and trauma to the soft tissue 22 defining
the incision 30. This design also increases utility of a cutting guide as described
more fully herein.

[0034] With continuing reference to Figure 2 and additional reference
to Figure 3, the width A of the neck 104 also allows a greater area to be resected
by the saw blade 100. Specifically, as illustrated in Figure 3, the narrow width A
of the neck 104 allows the cutting head 106 to resect an area which is beyond
the width of a cutting block 120. Because of the narrow width A of the neck 104,
the cutting head 106 is able to easily resect an area at least a distant X beyond
the edge of the slot 121 defined by the cutting block 120. The slot 121 defines a
guide area of the cutting block 120. A saw blade including a neck and cutting
head of equal widths limits the amount of area that a user is able to resect

outside of the width of the slot 121. The narrow neck 104, however, allows the
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distance X to be resected outside of the width of the slot 121. The saw blade
100 is able to resect the distance X on both sides of the cutting block 120 during
use.

[0035] Even though the neck 104 may have a selected width A, the
cutting head 106 may have a different selected width B. Defined on the distal
end of the saw blade 100 are cutting teeth 114. The cutting teeth 114 move in
conjunction with the cutting head 106 and provide a sawing action to saw and
remove material that is to be resected. The cutting teeth 114 may be any
appropriate design or shape to provide the desired resection, speed or
efficiency. Nevertheless, the width B of the cutting head 106 may be selected to
allow for a greater cutting width than the width of the neck A. Although, the width
A of the neck 104 may be selected to be smaller than the width of the retracted
incision 30, the width B of the cutting head 106 may be selected to be greater
than the width of the incision 30. For example, the width B of the cutting head
106 may be at least twice as big of the width A of the neck 104. This provides a
cutting area, that is greater than the width of the neck 104, while minimizing
trauma to the soft tissue 22.

[0036] With continuing reference to Figure 2, and additional reference
to Figure 4, the neck 104 of the saw blade 100 includes a first side 104a and a
second side 104b. The edges or sides 104a and 104b of the neck 104 may
include convex or other smooth non-angular shapes. The smooth and non-
angular shapes further minimize trauma to the soft tissue 22 during operation.
Simply, the saw 100 vibrates back and forth to move the cutting teeth 114. Even
though the width A of the neck 104 is less than the width of the retracted incision
30, the edges 104a and 104b of the neck 104 may still contact the soft tissue 22.
Therefore, removing the harsh or angular edges of the neck 104 help minimize
trauma, to the soft tissue 22.

[0037] With reference to Figure 5, an angled saw blade 130 including a
tool engaging end 132, a neck 134, and cutting head 136 is illustrated. The saw
blade 130 ‘may be used in conjunction with a cutting block (illustrated herein),
which is mounted relative the tibia 14 for the procedure. An incision is made in
the soft tissue 22 to allow access of the saw 130 to the tibia 14. The tool



10

15

20

25

30

WO 2004/064621 PCT/US2004/000953

engaging end 132 may include a power tool engaging notch 140, such that a
power tool may operate the saw blade 130. In addition, the cutting head 136
defines a plurality of cutting teeth 142. Similar to the saw blade 100, the neck
134 of the saw blade 130 may have a width, which is less than the width of the
cutting head 136. In addition, the width of the neck 134 may be less than the
width of the incision 30 made in the soft tissue 22.

[0038] The tool engaging end 132 defines a first longitudinal axis D. In
addition, the neck 134 defines a second longitudinal axis E. The first longitudinal
axis D of the tool engaging body 132 is angled relative to the second longitudinal
axis E of the neck 134. The angle F between the two axes may be any
appropriate angle. For example, the angle F may be an obtuse angle to provide
access to both sides of the tibia 14. The angle F allows an incision 30 to be
placed on a selected side of the tibia 14 through the soft tissue 22. For example,
if the tibia 14 is the right tibia, the incision may be formed medially relative to the
tibia 14 (as in Figure 1). If the saw blade 100 were only used, it would be difficult
to resect the lateral side 14a of the tibia 14. The saw blade 100 would need to
be moved relative to the tibia 14 to reach the lateral side 14a. This may cause
trauma to the soft tissue 22 by moving the saw blade 100 or a cutting block.
Especially if a cutting block were fixed relative the tibia 14, it would be very
difficult and require additional time to move a cutting block relative the tibia 14.
With the use of the angled saw blade 130, the lateral side 14a of the tibia 14 can
be easily reached with the cutting teeth 142.

[0039] The angle F allows the cutting head 136 to be positioned in a
space not aligned with the first longitudinal axis C of the tool engaging end 132.
This allows the cutting teeth 142 to cut an area of the tibia 14, which is not
aligned with the axis D. [t will understood that the angled saw blade 130 may
also be angled in the opposite direction. This will allow for the angled saw blade
130 to enter the knee area on the lateral side and reach to the medial side of the
tibia 14. Regardless of the size of the angle F or the direction of the angle F, the
angled saw blade 130 allows the cutting teeth 142 to cut an area that is not
aligned with the longitudinal axis of the tool engaging body 132.
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[0040] With reference to Figure 6, an alternative angled saw blade or
offset saw blade 150 is illustrated. The offset saw blade 150 includes a tool
engaging section 151, a cutting head 152, and a neck portion 153. The neck
portion 153 includes a first angle or bend 154 and a second angle or bend 155.
This allows the cutting head 152 to be laterally offset from the tool engaging
section 151 without being angled thereto. More specifically, the tool engaging
section 151 extends along a first or tool engaging section axis G while the cutting
head 152 extends along a second or cutting head longitudinal axis H. The first
axis G is laterally offset from the second axis H, but is parallel thereto.
Therefore, the offset saw blade 150 can resect a portion of anatomy not in line
with the cutting section 151 yet parallel therewith. The angled sections 154 and
155 may also be referred to or illustrated as "steps" of the neck portion 153.

[0041] With reference to Figures 7a and 7b, a sliding or translating
cutting block assembly 160 is illustrated. The franslating cutting block system
160 includes a cutting block 162, which is able to translate or slide on a rail or
track member 164. The cutting block 162 includes a post or wall 166a and 166b,
which is adapted to push the soft tissue 22 away from a saw blade bore 168
during use, as described further herein. Formed through the cutting block 162 is
the saw blade bore 168. Although the cutting block 162 is illustrated to define a
saw blade bore or slot 168, which acts as a saw blade guide, as described
further herein, a saw blade bore 168 is not required for a cutting block 162.
Specifically, the cutting block 162 may also only define surfaces which are used
as cutting guides. Therefore, rather than placing the saw blade 100 through a
slot formed in the cutting block 162, the saw blade 100 would only ride or
translate along a surface of the cutting block 162 to direct the saw blade during
use. Therefore, it will be understood that a saw blade bore 168 may define a
guiding section or a surface of the cutting block 162 alone may define a guiding
section.

[0042] Cutting blocks for resection, similar to the cutting block 162 are
generally known, such as the 4-IN-1 CUTTING BLOCK, supplied by Biomet, Inc.
of Warsaw, Indiana The cutting block 162 guides the saw blade 100 or 132

during a resection procedure to ensure that the proper areas of the boney
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portions are cut during the resection. However, the cutting block 162 is able to
translate medially/laterally, by riding on the rail 164.

[0043] Specifically, the cutting block 162 includes a rail engaging
section 170, which may define a female dove tail. Likewise, the rail 164 includes
a rail translation section 172, such as a complimentary male dove tail. The rail
engaging section 170 operably engages the rail translation section 172 so that
the cutting block 162 is not able to substantially distract from the rail 164.
Nevertheless, the cutting block 162 is able to move medial/laterally in the
direction of arrow G by moving along the rail 164. It will be understood that the
rail translation section 172 may define any portion complimentary to the guide or
cutting block translation portion 170 to allow the cutting block 162 to translate
relative the rail 164. For example, the rail translation section 172 may define a
“T” shaped projection or a recess. Therefore, the guide translation portion 170
would be complimentarily shaped to engage the rail translation portion 172 for
translation of the cutting block 162.

[0044] Although the cutting block 162 may be translated along the rail
164, the cutting block 162 may also be selectively locked relative the rail 164, if
desired. The cutting block 162 may include a locking pin 174, which can be
depressed to engage notches 176 formed in the rail 164. The locking pin 174
may be engaged or unengaged in any position, which can be selected by a user
by depressing the locking pin 174. This allows the cutting block 162 to be
moved to a selected position relative the rail 164 and locked in place while the
saw blade 100 is used. It will be understood that alternative means of locking
the cutting block 162 in a selected position can also be used. For example, a set
screw can be set against any position on the rail 164 to lock the cutting block
162 in a selected position. This allows for a substantially infinite selection by a
user. Alternatively, no locking portion may be provided, such that the cutting
block 162 is always free to move, depending upon the selections of the user.

[0045] With reference to Figure 8, an alternative rail or track member
164’ is illustrated. The rail member 164’ similarly includes the bone anchor
portion 180. The rail member 164’, however, includes a track translation

receiving area 182. The rail member 164’ may also include an engaging section
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184. The track translation section 172" defines a complimentary engaging
section 186 to engage the rail member 164’. In addition, a pin 188 may extend
from the track translation section 172’ to engage the track translation receiving
portion 184. In this embodiment, the rail member 164’ engages a separate track
translation section 172’. Therefore, a plurality of track translation sections 172’
may be provided with the track member 164’ and a selection may be made by a
user.

[0046] With reference to Figure 9, a second alternative rail 190 is
illustrated. The rail 190 includes a rail translation section 192 which is shorter
than the length of the cutting block 162. The cutting block 162 defines a cutting
block translation section 194 which is longer than the rail translation section 192.
In this embodiment, movement of the cutting block 192 is allowed because the
block translation section 194 is longer than the rail translation section 192. In
this manner, the rail 190 need not be longer than the cutting block 162 to allow
the cutting block 162 to translate relative the rail 190.

[0047] Asillustrated in Figure 10, the rail 164 is mounted to a selected
area of the boney portion, such as an inferior side 12a of the femur 12 or a
portion of the tibia 14 using at least one of a plurality of mounting posts 180. The
mounting posts 180 are fit into predrilled holes or bores formed into the femur
12. Specifically, the rail 164 is mounted directly to the femur 12. Therefore, the
cutting block assembly 160 is mounted to a boney structure inside the soft tissue
22. Screws may also be used to tighten the posts 180 in place by providing a
bore through the post 180. Alternatively, semi-permanent cements or adhesives
may be used to fix the posts 180 in place. Other methods may also be used to
fix the track 164 in place such as self-driving and tapping screws may be passed
through bores formed in the rail 164 to mount the rail 164 in a selected position.
It will be understood that any appropriate method may be used to fix the rail 164
to a selected position. Regardless, the rail 164 allows the cutting block 162 to
translate to a selected position.

[0048] The interaction of the track translation section 172 and the
guide translation portion 170 may be substituted with any other proper

engagement. For example, the rail 164 may define a male "T” cross-section,
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which is engaged by a female “T” cross-section formed on the cutting block 162.
Any appropriate engagement between the rail 164 and the cutting block 162 may
be provided, as long as the cutting block 162 is able to translate relative the rail
164, yet not substantially distract from the rail 164 durihg or after the translation.
[t will be understood, however, that the cutting block 162 may distract from the
rail 164 if selected. For example, the cutting block 162 may translate relative the
rail 164 by distracting the cutting block 162 from the rail 164 and moving the
cutting block 162 relative thereto. Moreover, if the cutting block 162 is not locked
relative the rail 164, it may be selected that the cutting block162 distracts from
the rail 164 to allow for greater freedom of movement of a user of the cutting
block 162.

[0049] With continuing reference to Figures 7A-10C, a method of using
the translating cutting block 160 and the saw blade 100 is illustrated. If it is
selected that the knee 10 requires a resection, the incision 30 is made near the
knee 10 to allow access to the knee 10 by the various instruments. Once the
incision 30 is made, the distal or inferior end 12a of the femur 12 is first resected
to form a substantially flat and planar region. To form the substantially planar
resection of the inferior end 12a of the femur 12, the cutting block assembly 160
is fixed to an anterior side 12b of the femur 12. The saw blade 100 is then
guided with the cutting block 162 through the incision 30 to form the distal cut on
the distal end 12a of the femur 12. The interaction of the cutting block 162 and
the rail 164 allows the cutting block 162 to be translated medial laterally relative
to the femur 12. Moreover, as described above and further herein, because the
cutting block 162 is able to translate relative the rail 164, the cutting block 162
can be minimized in size. That is, the cutting block 162 need not be the width of
the femur 12 required to be resected because the cutting block 162 is able to
move medial laterally relative the femur 12. This resection substantially removes
the condyles 26 and 28 and forms a substantially flat area to form the first
resection portion of the knee 10 resection.

[0050] As specifically illustrated in Figure 10B and 10C, after the
inferior end of the femur 12a is resected, the cutting block assembly 160 can be

mounted thereto. Specifically, the rail 164 is mounted to the femur 12 using the
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mounting posts 180. This allows the rail 164 to be substantially fixed relative the
femur 12 for use of the cutting block 162. The cutting assembly 160 is inserted
through the incision 30 and mounted to the inferior end 12a of the femur 12.
This allows the cutting block 162 to translate medially/laterally while mounted on
the rail 164, which is mounted or fixed to the femur 12. The cutting block 162, as
is generally known, allows for resection of the anterior side 12b and posterior
side 12¢ of the femur 12. Similarly, the saw blade 100 can be inserted through
the cutting block 162 to resect the posterior side 12c of the femur 12. Therefore,
the exemplary illustration resecting the anterior side 12b of the femur 12 is not
meant to limit the following claims.

[0051] After the cutting assembly 160 is mounted to the femur 12,\‘
using proper methods, such as adhesives or screws, the saw 100 can be
inserted through the incision 30 and through the cutting block 162. This allows
the saw 100 to be properly aligned relative to the femur 12 using the cutting
block (1 62. Therefore, the saw blade 100 can resect portions of the anterior side
12b of the femur 12. Due to the narrowness of the neck 104 of the saw blade
100, the incision 30 may be small, even though the saw blade 100 must move
from side to side to resect portions of the femur 12. For example, the saw blade
100 illustrated in solid lines, shows the position of the saw blade before it moves
to resect a portion of the femur 12. The saw blade 100’, shown in phantom lines,
illustrates a portion of the vibrational motion of the saw blade 100 while in
operation. The narrow neck 104, however, does not substantially engage the
edges of the incision 30 during this process. Therefore, the trauma to the soft
tissue 22 is minimized due to the narrow neck 104. Similarly, the cutting block
162 and cutting assembly 160 as a whole is minimized in size to reduce trauma
to the soft tissue 22 during the positioning and removal of the cutting assembly
160.

[0052] After the saw blade 100 has been used to resect a portion, for
example the lateral side, of the femur 12, which it is able to reach in a first
position, the cutting block 162 can be translated along the rail 164 to a second
position. In this second position,\the cutting block 162 may be held or locked in

place with the locking pin 174. Alternatively, no locking mechanism may be used

14



10

15

20

25

30

WO 2004/064621 PCT/US2004/000953

to allow the cutting block 162 to move freely depending upon the desires of the
user. Nevertheless, the cutting block 162 may translate to the medial side of the
knee 10, as the knee 10 illustrated in Figure 6 is a right knee, such that the saw
blade 100 is able to easily resect the medial side of the femur 12.

[0053] The saw blade 100 may be positioned to cut the anterior side
12b of the femur on the medial side of the femur 12. In this way, the rail 164
needs only be mounted once while the cutting block 162 can be translated along
the rail 164 to cut all the necessary portions of the anterior side 12b of the femur
12. Similarly, the cutting block 162 may be removed and rotated to cut the
posterior side 12c¢ of the femur 12 with the saw blade 100. An appropriately
configured cutting block 162 allows the saw blade 100 to resect both the anterior
12b and the posterior 12c¢ of the femur 12 without rotating the cutting block 162.

[0054] Extending from the cutting block 162 are the soft tissue holders
or pushers 166a and 166b. The soft tissue pushers 166a and 166b are
positioned to ensure that the soft tissue 22 does not intersect the guide bore 168
of the cutting block 162. Moreover, the soft tissue pushers 166a and 166b help
move the incision 30 relative the femur 12 during the procedure. Specifically, the
incision 30 is a substantially small incision, éuch that the instruments may be
inserted into the knee 10, but not so large as to produce large amounts of
trauma to the soft tissue 22. Nevertheless, the movement of the cutting block
162 can move the incision 30 and the surrounding soft tissue 22 relative the
femur 12 to allow for the cutting block 162 to easily move along the rail 164. In
this way, the cutting block 162 helps reduce trauma to the soft tissue 22
surrounding the knee 10. It will be understood that any appropriate saw blade
may be used in conjunction with the cutting block 162, therefore the cutting
assembly 160, it is not necessarily exclusive to use with the narrow saw blade
100.

[0055] With reference to Figure 10C, the femur 12 is illustrated
resected such that the anterior side 12b has been resected to form a
substantially flat and planar portion. In addition the posterior side 12c of the
femur 12 has also been resected. The saw blade 100 has been inserted through

the cutting block 162 to resect the posterior side 12c of the femur 12. [n this
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way, the rail 164 need only be mounted once to resect both the anterior side 12b
and the posterior side 12c of the femur 12. Moreover, the use of the translating
cutting block 162 allows the rail 164-to be positioned only once to resect both the
medial and lateral portions of the femur 12 as well. This allows the rail 164 to be
mounted only once to the femur 12 to resect all portions of the anterior side 12b
and the posterior side 12c. This assists in reducing trauma to the femur 12
during the resection procedure and can decrease healing time after the
procedure is completed.

[0056] With reference to Figure 11, a kit 200 includes a plurality of the
saw blades 100 and 130 and the translating cutting block assembly 160. The kit
200, for example, may include a first narrow cutting saw 100 and a second
narrow cutting saw 100’. The first narrow cutting saw 100 may include a neck
104, which includes a width A1. The width A4 can be any selected width to be
used in a resection proéedure. The kit 200 may also include a second narrow
saw 100°, which has a neck 104’, and includes a second width A;,. The second
width A2 may be greater than the width A4 of the first narrow saw blade 100.
Therefore, the physician may select the desired narrow saw blade, 100 or 100’,

-depending upon the specific procedure to be performed. For example, a larger
incision may be used or necessary that may accept the larger width Az of the
second narrow saw blade 100’. Nevertheless, a selection is left to the user
depending upon the desires or necessity.

[0057]  Similarly, the kit 200 may include a first angled saw blade 130,
that includes an angle Fy of a longitudinal axis of the neck relative to the
longitudinal axis of the tool engaging section. The kit 200 may also include a
second angled saw blade 130’, which includes a second angle F,. The second
angle F2 may be greater or less than the first angle Fy. Therefore, the plurality of
the angled saw blades 130 and 130, allows one to be selected depending upon
the particular anatomy of the patient or desires of a physician. Moreover, the
various angles can more easily reach various portions of the knee 10 without
great effort or trauma to the soft tissue 22. For example, the first angle saw
blade 130 may be used to resect a first portion of the knee 10 while the second
angle saw blade 130’ is used to resect a second portion of the knee 10.
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Therefore, both of the angled saw blades 130 and 130’ can be used to resect the
various portions of the knee 10. It will be understood that although only two
exemplary saw blades for the narrow saw blade 100 and 100’ and the angled
saw blade 130 and 130’ a larger plurality of the various saw blades may be
provided in the kit 200.

[0058] Also provided in the kit 200 is the cutting block assembly 160.
The cutting block assembly 160 includes the rail 164 and the cutting block 162.
As described above, the cutting block 162 is able to translate on the rail 164 to
resect the various portions of the anatomy. The cutting block assembly 160 can
be used in conjunction with the narrow saw blades 100 and 100’ or other
generally known saw blades. The cutting block assembly 160 may also be used
in conjunction with the angled saw blades 130 and 130’ if desired. Nevertheless,
the resection kit 200 can be provided for use in a surgery. Therefore, during the
operative procedure, the various saw blades can be selected and used by a
physician in conjunction with the cutting block assembly 160.

[0059] The description is merely exemplary in nature and, thus,
variations that do not depart from the gist of the description are intended to be
within the scope of the following claims. Such variations are not to be regarded

as a departure from the spirit and scope of the following claims.
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CLAIMS
What is claimed is:

1. A guide block assembly for use in assisting resecting a boney structure,
the assembly comprising:
a track member including:
a fixation section to fix said track member to the boney structure,
and
a track translation section; and
a cutting block including:
a guiding section adapted to guide a cutting member; and
a guide translation section to operably engage said track
translation section;
wherein said track translation section and said guide translation section
operably interact to allow said cutting block to translate relative to said track
member, such that said cutting block is selectively positionable in more than one

position while the track member remains in a single position.

2. The guide block assembly of claim 1, wherein said fixation section
includes a post extending from said track member adapted to be inserted into

the boney structure.

3. The guide block assembly of claim 1, further comprising:
a screw;

wherein said fixation section includes a bore defined by said track
member;

said screw adapted to be disposed in said bore to selectively fix said track

member to the boney structure.

4. The guide block assembly of claim 1, wherein said track translation

section includes a male dovetail extending from said track member.
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5. The guide block assembly of claim 1, wherein said track translation

section includes a male "T" extending from said track member.

0. The guide block assembly of claim 1, further comprising:
a support member extending between at least two of said fixation
sections;

wherein said track translation section extends from said support member
away from said fixation sections.

7. The guide block assembly of claim 1,

wherein said cutting member includes an elongated saw having a neck
portion and a cutting head;

wherein said neck portion is operably engaged in said guiding section to
guide said cutting head during use; and

wherein said neck portion is narrower than said cutting head.

8. The guide block assembly of claim 1, wherein said guiding section defines
a bore extending through said cutting block, such that said cutting member is

guided away from said track member to resect the boney structure.

9. The guide block assembly of claim 1, wherein said guide translation
section includes a female dovetail to operably engage said track translation

section allowing said cutting block to move relative to said track member.

10. The guide block assembly of claim 1, wherein said guide translation
section includes a female "T" to operably engage said track translation section

allowing said cutting block to move relative to said track member.
11.  The guide block assembly of claim 1, wherein

said track member is selectively fixed to a single position of the boney
structure;
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said track translation section and said guide translation section operate to

allow said cutting block to move relative said boney structure.

12.  The guide block assembly of claim 1, further comprising:
a locking member, wherein said locking member selectively fixes said

cutting block relative to said track member.

13.  The guide block assembly of claim 1, wherein:

said track translation section is selected from one of a slot or a rail;

said guide translation section is selected from the other of said slot or said
rail.

14.  The guide block assembly of claim 1, further comprising:

a locking member;

wherein said track member further includes locking portions operable to
be selectively engaged by said locking member;

wherein said cutting block is fixed relative to said track member when said
locking member is engaged in at least one of said locking portions.
15.  The cutting block assembly of claim 1, wherein said track member is fixed
to a surface of the boney structure of a knee operable to allow resection of the
knee.

16. The guide block assembly of claim 1, wherein said track translation
section is selected to be either formed integrally with said track member, formed
integrally with said cutting block, operably affixed to said track member, or
operably affixed to said cutting block.

17. The guide block assembly of claim 1, wherein said guide translation
section is selected to be either formed integrally with said track member, formed
integrally with said cutting block, operably affixed to said track member, or
operably affixed to said cutting block.
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18. The guide block assembly of claim 1, wherein said track translation
section includes a recess defined by said track member.

19. The guide block assembly of claim 18, wherein said recess is selected
from a group including a female dovetail, a female “T”, or a polygon.

20. A saw blade for resecting a portion of an anatomy, the saw blade
comprising:

a first end having a tool engaging section extending along a first
longitudinal axis;

a second end having a cutting head defining a plurality of cutting teeth;
and extending along a second longitudinal axis; and

a neck portion interconnecting said cutting head and said tool engaging
section, said first and second longitudinal axes intersecting at said neck portion;

wherein said first axis and said second axis are disposed such that said

cutting head is laterally offset from said tool engaging section.

21. The saw blade of claim 20, wherein said first axis and said second axis
are disposed at an angle to one another.

22. The saw blade of claim 21, wherein said angle includes at least about a
20 degree internal angle.

23. The saw blade of claim 20, wherein said neck portion includes a step,
such that said cutting head portion is laterally offset from said tool engaging

section, but aligned therewith.

24.  The saw blade of claim 20, wherein said tool engaging section defines a
bore to operably engage a power tool.

25. The saw blade of claim 20, wherein:

said neck portion includes a first width; and
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said cutting head includes a second width that is greater than said first
width.

26.  Akit for resecting a portion of an anatomy, the kit comprising:
at least one saw blade including a cutting head and a neck portion; and
a guide block assembly including a track member and a cutting block; and
wherein said track member is selectively fixed to the portion of the

anatomy to allow translation of said cutting block relative to said track member.

27.  The kit of claim 26, wherein said track member includes:
a fixation section to fix said track member to a structure; and
a track translation section;
wherein said cutting block includes:
a guiding section adapted to guide a member; and
- a guide ftranslation section to operably engage said track
translation section;
wherein said track translation section and said guide translation section
operably engage to allow said cutting block to translate relative to said track
member.

28. The kit of claim 26, wherein said at least one saw blade includes a saw
blade including:

a first end having a tool engaging section extending along a first
longitudinal axis; ’

a second end having a cutting head defining a plurality of cutting teeth;
and extending along a second longitudinal axis; and

a neck porﬁon interconnecting said cutting head and said tool engaging
section, said first and second longitudinal axes intersecting at said neck portion;

wherein said first axis and said second axis are disposed such that said

cutting head is laterally offset from said tool engaging section.
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29. The kit of claim 28, wherein said first axis and said second axis are
formed at an angle to one another.

30. The kit of claim 26, wherein said at least one saw blade includes a saw
blade including:

a tool engaging section to operably engage a motor;

a cutting head having a first width; and

a neck portion having a second width;

wherein said neck portion interconnects said cutting head and said tool
engaging section;

wherein said first width is greater than said second width.

31. The kit of claim 28, wherein said first width is at least twice as great as
said second width.

32.  The kit of claim 26, wherein said fixation section includes a post extending

from said track member adapted to be inserted into a structure of the anatomy.

33.  The kit of claim 26, further comprising:

a screw;

wherein said fixation section includes a bore defined by said track
member;

said screw adapted to be disposed in said bore to selectively fix said track
member to the anatomy. .

34. The kit of claim 26, wherein said track translation section includes a
projecting member that operably engages said guide translation section such
that said cutting block is able to translate relative said track member.

35.  The kit of claim 26, wherein said track translation section defines a recess

that is operably engaged by said guide translation section such that said cutting

block is able to translate relative said track member.
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36. The kit of claim 26, wherein said guiding section includes a bore
extending through said cutting block, such that said saw blade is guided away

from said track member to resect a portion of the anatomy.

37.  The kit of claim 26, wherein
said track member is selectively fixed to a single position of the anatomy;
said track translation section and said guide translation section operate to
allow said cutting block to move relative the anatomy.

38.  The kit of claim 37, wherein said cutting block guides said saw blade

relative said track member in a plurality of positions relative said track member.

39. A method for resecting a boney portion of an anatomy that is surrounded
by soft tissue, comprising:
creating an incision in the soft tissue surrounding the boney portion;
selecting a saw blade to resect a first portion of the boney portion;
mounting a guide rail in a first rail position relative said boney portion;
positioning a cutting block in a first cutting block position relative to said
guide rail to guide said saw blade; and
moving said cutting block to a second cutting block position relative to
said guide rail, such that said cutting block guides said saw blade in said second

cutting guide position while said guide rail remains in said first rail position.

40. The method of claim 39, wherein moving said cutting block to a second
cutting block position relative said guide rail includes:
operably engaging a portion of said guide rail with said cutting block; and
sliding said cutting block relative said guide rail.

41. The method of claim 40, wherein operably engaging a portion of said
guide rail with said cutting block includes:
forming a guide rail translation portion;

forming a cutting block translation portion; and
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operably engaging said rail translation portion and said block translation
portion such that said cutting block may translate relative said guide rail.

42. The method of claim 41, wherein said guide rail translation portion is

selected from either a projection and a recesses.

43. The method of claim 42, wherein said cutting block translation portion is

selected from either a projection and a recesses.

44. The method of claim 39, further comprising:

selecting a second saw blade to resect a portion of the boney portion
laterally offset from a centerline of said incision;

wherein said second saw blade includes a cutting head laterally offset

from a tool engaging section of said second saw blade.

45.  The method of 39, wherein mounting a guide rail in a first rail position
includes:

forming a bore in the boney portion;

engaging a fixing member extending from said guide rail with said bore to
selectively fix said guide rail in said first rail position.

46. The method of claim 39, wherein selecting a saw blade to resect a first
portion of the boney portion includes:
determining a length of said incision;

selecting a neck width less than said incision length.

47.  The method of claim 39, further comprising resecting a distal portion of a
femur.

48. The method of claim 47, further comprising resecting one or both of a

portion of an anterior of the femur and a portion of a posterior of the femur.
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49. The method of claim 39, further comprising resecting a proximal portion of

a tibia.
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