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ABSTRACT OF THE DISCLOSURE

A universal .alignmeht guide ~for wuniversally
positioning  an instrument With  respect- to a bone to
facilitate resectlng the bone along desired orlentatlons
The allgnment guide comprises a spheroidal base and a collar
coupled to the base in a manner .to allow universal motlon of
the collar with respect: to the base. The base of the
' alignment guide is attached to a bone anchor implanted in a
Abone, and the collar is attached-tovan instrument, such as a
resection guide. With respect to’ a distal femur, the.
alighment; guide  facilitates ‘simUltanebus positioning and
locking of | the resection guide in flexidn/extension,
vérus/valgus{ lnternal/external rotation, and prOXimal/distal'

orientations.
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UNIVERSAL ALIGNMENT GUIDE

BACKGROUND OF THE INVENTION

The invention relates to methods and instrumentation
for use in preparing a bone surface for attachment of a
prosthesis. More particularly, the invention relates to
methods and instrumentation for aiding in the alignment and
positioning of a resection guide relative to bone surfaces,
in order to resect the bone surfaces and prepare them for
attachment of endoprostheses. A common procedure in which
this invention may be employed is knee arthroplasty.

Joint replacement procedures, such as total knee
arthroplasty, involve replacement of the load bearing
surfaces of bones with artificial components. Proper
implantation of these‘ components, or implants, requires
detailed measurements of the Jjoint as well as accurate
resections of the bone surfaces in preparation for their
attaéhment to their respective components.

As used herein, when referring to bones or other body
parts, the term “proximal” means closest to the heart, and
the term “distal” means more distant from the heart. When
referring to tools and instruments, the term “proximal”
means closest to the practitioner, and the term “distal”
means distant from the practitioner.

In attempting to dupl;cate the natural behavior of the
joint, replacement components require specific positioning
and attachment to the bones of the joint that they are to
replace, in accordance with the detailed measurements.
Commonly, since the bone-contacting surface of an implant,
for example a distal femoral component, has a specific
geometry, the bone to which it is to be attached must be
accurately resectéd and shaped to mate with the geometry of
the implant and provide the implant’s proper alignment in

the joint.
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Measurement and placement of the distal femoral
component, for example, requires determination of the
following four orientations prior to implantation:
proximal/distal, flexion/extension, varus/valgus, and
internal/external rotation.

Various techniques and instruments exist for
facilitating making these measurements and then resecting
the bone surfaces accordingly. Such techniques and
instruments provide an alignment guide coupled to a bone
anchor that is attached to the distal femur. The alignment
guide is also joined to a resection guide via an attachment
rod. Orientation and locking of the resection guide is done
via three cam locks on the alignment guide. One cam lock is
for adjusting and locking varus/valgus orientation, another
is for flexion/extension, and a third is for proximal
distal orientation of the resection guide relative to the
distal femur. This alignment guide is therefore designed
for independent locking of three orientation positions of
the resection guide. Removal of the resection guide and
attachment of further instruments would provide additional
positioning capabilities.

Recently, various computerized systems have been
introduced to aid ‘the practitioner during different
surgical procedures. These systems include multiple video
cameras which are deployed above the surgical site and a
plurality of dynamic reference frame (DRF) devices, also
known as trackers, which are attached to body parts and
surgical instruments. The trackers are generally LED
devices which are visible to the cameras. Using software
designed for a particular surgical procedure, a computer
receiving input from the cameras guides the placement of
surgical instruments.

Additionally, computer—assisted surgery has been
developed which utilizes a tracking system that can relate

positions on the patients and/or instruments to stored X—

W:MaryO\Cavin\SpeciRN 712467.doc
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ray, CT scan and MRI data previously obtained for the
patient. More recently, image free computer-aided surgery
has been utilized where mechanical relationships can be
calculated from anatomical reference points such as in
joint arthroplasty. These systems are used intra-—
operatively for performing various surgical procedures,
including replacement of artificial joints.

It has been especially useful to utilize trackable
medical instruments for use in procedures utilizing
computer—assisted image guided or image free medical and
surgical navigation systems. In general, these image—guided
systems use computér stored digital images of a body part
obtained, for example, by CT scans taken before surgery, to
generate images on a display, such as a CRT monitor screen,
during surgery. These images are used in connection with
real time information for representing the position of a
surgical instrument with respect to the body part. The
systems typically include tracking devices such as, for
example, a tracker having LEDs and attachable to a surgical
instrument as well as a patient’s body part, a tracking
array used in real time during surgery to track the
position of the body part and the instrument via the
tracker, and a monitor screen to display images
representing the body and the position of the instrument
relative to the stored images as the surgical procedure is
performed.

Some image-free type systems include virtual joint
images. In such systems, active or passive marker elements
are attached to bones on opposite sides of a joint and a
measuring device, such as an optical sensing camera coupled
to a data processing system to which signals corresponding

to the positioning data of the marker elements is supplied

by the optical camera system, is used to correlate the

markers onh opposite sides of the joint. With a pointer

mounted tracker, it is possible to locate various anatomic

W:\MaryO\Davim\SpecIRN 712487.doc
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reference points on the Jjoints to allow the system to
position a vcutting instrument such as a reamer or saw
blade.

The existing instruments used for determining the
correct orientations for tibial and femoral resection in
total knee arthroplasty, for example, 1leave room for
optimization with respect to their designs, interaction
with computer-assisted surgery instrumentation, as well as
speed and ease of use.

The above discussion of documents, acts, materials,
devices, articles and the 1like is included in this
specification solely for the purpose of providing a context
for the present invention. It 1s not suggested or
represented that any of these matters formed part of the
prior art base or were common general knowledge in the
field relevant to the present invention as it existed in
Australia before the priority date of each claim of this

application.

SUMMARY OF THE INVENTION

It would be desirable to provide an instrument which
facilitates the determination and setting of numerous
desired alignment orientations respective to a bone. With
reference to a distal femur, for example, these are
referred to as proximal/distal, flexion/extension,
varus/valgus, and internal/external rotation. Those skilled
in the art will recognize that comparable movements and
orientations on other bone segments, although termed
differently, will be similarly facilitated by the present
invention.

It would also be desirable to provide an instrument
which facilitates the determination and setting of numerous
desired orientations simultaneously, rather than

sequentially.

' WiMaryO\Cavin\SpechiRN 712467 .doc
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It would yet further be desirable to provide an
improved instrument design that offers greater speed and
ease of use.

According to one aspect of the present invention,
there is provided an alignment gquide for positioning an
instrument with respect to a bone, including:

a bone anchor having a first end and a second end, and
attached to a bone at said first end; and

a first member and a second member;

wherein said first member is attached to said second
end of said bone anchor; and

wherein said second member is associated with said
first member to facilitate universal motion of said second
member with respect to said first member for positioning
said instrument.

In the preferred embodiment, the alignment guide 1is
comprised of a spheroidal base and a collar associated with
the base in such manner as to facilitate universal motion
of the collar with respect to the base. The base 1is
attached to one end of a bone anchor, the bone anchor being
set in a bone at its other end. It is noted that the
spheroidal base need not be a full sphere, but only enocugh
of a structure to facilitate the universal motion between
the collar and the base, as described herein.

In a second embodiment, the collar, rather than the
base, is associated with the bone anchor, leaving the base
free to move with respect to the collar. With regard to
this embodiment, the description of features of other
embodiments, as well as the preferred embodiment, may be

similarly incorporated into this second embodiment.

W:iWMaryO\Davin\SgechIRN 712467.doc
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It is noted that the bone anchor may be set at any
convenient location on any desired bone. For example, the
anchor may be set medially or laterally on the distal
femur, or on the humeral head. Advantageously, the anchor
is positioned so as to facilitate unencumbered positioning
and use of the alignment guide and resection guide, as well
as any other instruments, trial components, and implants.
Alsc advantageously, the anchor is set three inches from
the end of the distal femur. Additionally, the anchor may
be attached to the bone in a variety of ways commonly known
to those skilled in the art. Some non-limiting examples of
attachment are screwing, clamping or cementing the anchor
to the bone.

In the preferred embodiment, a resection guide may be
attached to the freely movable collar, for universal
positioning with respect to the bone. Alternatively, in the
second embodiment, the resection guide may be attached to

the

WaMaryO\Davin\SpeciViRN 712467.doc
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freely moyable‘base.for the same purpose. As commonly known
to those skilléd'in the art, the resection guide is used to
facilitate cuttino .the bone at desired ‘orientations. -The
attachment and manipulation of other cutting guides and
instrumentS} however, is also envisioned, and is encompassed -
generally by reference to the term resection guide, as  used
herein. | L
~ In the preferred embodiment,  the collar - is
adVantageously assembled from a top ‘and bottom portlon
These two portions are positioned 'so- as to encapsulate the
spheroidal base, and are then ]01ned together. ~ The preferred
~method of joining the two portlons together . is by shlelded
metal arc weldlng (SMAW). It is recognized, however,. that
there are many other methods, techniques and designs to
facilitate joining the two portions of the collar tocether'

In the preferred embodlment, the base contains a through
bore, or passage, for cooperatlve assembly with one end of
the bone. anchor . In a third embodiment, not shown, the
~  passage termlnates 1n51de the base,  rather .than penetrating
all the way through In the ‘second embodlment, the collar
icontalns at least one passage for cooperatlve assembly with
one end of the bone anchor.

In the preferred embodiment, once the bone anchor s’
1nserted into the passage in the base, in order to lock the
base against the bone anchor, a threaded slot in the base,
'together with an accompanying fixator,. or set screw, are
provided. The slot interSects with the passage, and the set
- screw lS forwarded through the slot untll it abuts the bone
anchor, thus stabilizing and locking the base ln position
against the bone anchor. 'An cpening, or window, is further
proVided ‘in  the collar of. the alignment guide to allow
additional access ‘to the set screw. In the second
: .embodiment; this 1is similarly accomplished except with the :
bone anchor being’ lnserted into a passage in the collar. A

In the preferred embodiment, on .the portlon of the»base’

6
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facing. the bone, 1is a flattened surface to 'enable, closer
positioning of the base, and consequently, the alignment
gulde, to'the bone. ' - o o '

Further in the preferred embodlment, the collar‘contalns
a motion governor whlch facilitates locking the4 collar
agalnst the base once the desired p051tlon of the collar.
relative to the bone has been selected. The motlon governor
is made up of an actuator, or threaded knob, and a threaded
aperture in the collar; Preferably, the threaded aperture is
located " in a protrusion on the collar. Amohg other
advantages, the protru51on prov1des added surface ‘area to the
aperture for increased threaded éngagement between the knob'
" and collar. ‘The second embodiment contains_ similar
 structure. | P A ,f_'

In the preferredv embodiment, locking"of the collar
against the 'baSe is accomplished in the - same manner as-
locking  the base against the 'bone anchor.” That is,' the .
threaded knob is advanced through the aperture in the collar
until the knob -abuts the base and locks the collar in

position against the base. .
In the preferred embodiment, the alignment'guide further

contains a reseCtion guide. The resection guide . has - two .
attachment rods which slidably engage two channels in the
collar. It is possible, however, that the resection guide,

or any other ‘attaching instrument, may be coupled ‘to the -

allgnment guide via at least one area of contact.

Preferably, the channels and rods of the resectlon gulde
have rounded c1rcumferences, however, any geometry may be
implemented.  Also preferably, the channels are located'ih
protrusions on the'collar, which provide added ‘material to
the collar to support assembly and ihteractionA7With‘_the
resection gulde ' ‘ A o

" In the preferred embodlment, each of theee.protrusiohs
on the collar also contains at least two threaded bores On

each protrusion, the bores are oriented at nlnety degrees to

7
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each other as well as to the channel. Each bore accepts an
arrestor, or threaded knob. It is also envisioned, however,
that a protrusion may have at least one bore, and that the
angularity of a bore relative to either another bore, or to
a channel, may be other than ninety degrees.

In the preferred embodiment, upon insertion of boﬁh
attachment rods of the resection guide into the respective
channels in the «collar, each one of two knobs, when
advanced through a selected bore on oppositely oriented
protrusions of the collar, is used to lock the resection
guide in place. It is noted that having two bores oriented
at ninety degrees to each other on one protrusion,
advantageously provides an additional angle of insertion of
the knobs for locking the attachment rods of the resection
guide against the collar.

According to a third embodiment, the invention
provides a method of positioning an instrument relative to
a bone including:

coupling an alignment Quide tc a bone, said alignment
guide including a spheroidal base and a collar coupled to
said base in a manner to facilitate universal motion of
either of said collar or said base with respect to the
other of said collar or said base,

attaching said instrument to said alignment guide; and

moving said alignment guide to position said
instrument relative to said bone.

According to a fourth embodiment, the invention
provides a method for preparing a knee joint surface for
placement of a prosthetic implant including:

mounting an alignment guide on a bone adjacent to a
knee joint, said alignment guide including a spheroidal
base and a collar assoclated with said base in a manner to
facilitate universal motion of said collar with respect to

said base;

W:\MaryO\Davin\SpechIRN 712487 .doc
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fixing said base with respect to said bone;

slidably mounting a resection guide on said collar;

moving said resection guide in at least one of
proximal/distal, varus/valgus, flexion/extension or
internal/external rotation by moving said collar with
réspect to said base and said resection guide with respect
to said collar to a desired position;

locking said resection guide in position; and

resecting said joint surface.

The preferred method of using the present invention
includes attaching a bone anchor to a bone such as a femur
or humerus, coupling the base of the alignment guide to the
bone anchor, locking the base against the anchor to prevent
it’s movement with respect to the bone, attaching a
resection guide to the collar, orienting the resection
guide relative to the bcne by movement of the collar
relative to the bone, and fixing the desired position of
the resection guide by locking the collar against the base
with an actuator and locking the resection guide in the
collar with arrestors.

With reference to the distal femur, and without regard
to the particular instrument attached to the alignment
guide, in the preferred embodiment, the orientations of
flexion/extension, varus/valgus and internal/external
rotation are accomplished by moving the collar relative to
the base. Proximal/distal orientation is accomplished by
moving the resection guide relative to the collar.

It 1is preferable to first set all of the desired
orientations and then lock the cpllar and resection guide
in place. However, locking the collar and resection guide

sequentially is alsc possible.

W:\MaryO\Davin\SpechRN 712467.doc
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The present' invention may be' used by 'rtself,.'or in,
.conjunction with. other narigational‘ eqoipment"such as -a
computer-aided surgery system using an optical .trackind
system mounted on the instrument, which aids,in'the ‘location

and positioning of various resection planes relative to a

v.bone

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings, whereln similar reference characters
dencte 51mllar elements, throughout the several v1ew.

FIG. .1 is an exploded view of the unlversal allgnment
guide attached to a resection gu1de, where the base is
attachable to a bone anchor implanted at ‘one of 1ts ends in
the distal femur. . o
} FIG. 2. is a perspective' view of the eide”.of the-
‘universal alignment guide facing the ‘distalv'femur, with a
resection guide attached. ‘ ' ca '

FIG. 3 is an exploded v1ew of the rear sectlon of the
-universal alignment guide cut away along lines 3-3 of Flg 1.

FIG. 4 is a frontal section view of the allgnment gulde
cut away along lines 4-4 in FIG. 1. T

FIG. 5 1is a perspectrve view - of a - first .eiternate
embodiment of the‘universal alignment guide where . the collar
"is attachable to the bone anchor. v o

- FIG. 6 is a side view of a laterel cutting_blockvused'in
conjunction with the. lateral approach for knee reptacement
surgery. v_ ' | ‘

' FIG. 7. 1s a perspective view of the allgnment gulde,
‘lateral resectlon gulde, and tracker 1n a lateral orlentatlon
-with respect to. the knee joint. '

. FIG. 8. is a perspectlve view of a set of Varlously :
sized lateral cutting blocks. ' ' '

DETAILED DESCRIPTION
Referring to FIGS. 1 and 2, there is 1llustrated the

preferred embodlment of the unlversal allgnment gulde of the .

present invention, generally -denoted as 10, with a bone

9
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resection ‘guide 50 attached. The allgnment guide is
.p031tloned over a bone anchor 60 that is 1mplanted into the
distal femur 70. ‘

Inltlally, bone anchor 60, having a flrst end 61 and a
second end 62, is implanted at its first end 61 into the -
anterlor portion of distal femur 70. In the preferred
embodlment, the conflguratlon of second end 62 of bone -anchor
60 includes a cross-bar 63 which engages a slot 2la in
bassege 21 of spheroidal base 20, and facilitates proper:
mating with alignment guide 10. ~Additionally, cross-bar-63
' serves as an'attachment'point for.a tracker. 300, as shown in
' FIG. 7. It is recognized tbet various other designs of

second end 62 of bone anchor 60 may suffice for ‘these
pufposest . »

Referring to FIG. 2 where the side of alignhent guide 10
facing distal femur 70 is depicted for bettez v151b111ty of

structures, alignment guide 10 }hast a spher01dal base 20.
Base 20 -has an outer spherical surface 20a and a diameter -of
' -preferably one  inch, aithough - other dimensions _are
envisioned Base 20 also has an advantageously flattened
surface 22 .on the. 51de fac1ng dlstal femur 70 to allow it to
be positioned closer to the bone It is noted that base 20
need not be a full sphere, but only enough of a structure to’
fac1lltate the unlversal motion between collar 30 and base
20, as described hereln .

In the preferred embodiment,‘ base 20 has. passage, 'o:
bore, "21 into which bone anchor 60'bis inserted. In an
- alternate"embodiment, notv shown, passage 21 may 'terminate

inside base 20. In the preferred embodiment, passage 21 has
a cross—slotd 2la such that it will ‘accept and mate with
croSs4bar 63 of‘secqndiend 62 of bone anchor 60. Base 20
further has a threaded slot 23 which is oriented on base 20
-so that it intersects passage 21. Once thé second end 62 of
bone anchor 60 is inserted 'into”‘passage 21 in base 20 of

- alignment guide 10, a fixator, or set screw 24, is threaded

10
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into slot 23 and advanced'until it abuts bone. anchor Gi in-

passage 21. Tlghtenlng of set screw 24 agalnst bone anchor

60, secures base 20 against bone anchor 60.

In the preferred embodiment, allgnment gu1de 10 also has
a collar 30 that partlally encapsulates base 20 thereby
fac;lltatlng unlversal motion of collar 30 wlth respecteto.
base 20. As seen in FIG. 3, collar 30 is formed of two
halves that'are joined together. The inner surfaces 31a and
32a of collar 30 match the ~outer spherlcal surface 20a of "
base 20 for sliding engagement therewith. Top portion 31 and
bottom portion 32 are initially positioned on eithercside of
base 20, brought ‘iutol contact with each .other;' and- then
welded by shielded metal arc welding (SMAW) STt s

" understood that there are many other varlatlons -andj

conflguratlons possible for assembling collar 30 around base
20. Addltlonally, it is noted that collar 30»advantageously‘
has a window 47 that prov1des added access to slot 23 in the-
base 20 for’ adlustment of set screw 24 in slot 23. ‘

Referring to: FIGS. 2 and 3, in the preferred embodiment,

collar 30 has three protrusions 34, 35, 36. Protrusion 34 -

has one threaded openlng, or aperture, 37 leadihg to base 20,
while protrusions” 35 and 36 *each ‘have three . orthogonai

' openings.' More. specificaily, protrusion. 35 has two

orthogonal threaded bores 38 and .43, and channel 45.
Similarly, protrusion 36 has two orthogonal threaded bores 39
and 44, and channel 46. Although dep;cted as. a knob, or

~actuator, 40, threadably cooperating with bore 37, and knobs,
~or arrestors, 41 and 42, threadably cooperating with bores 38

and 39 respectively, it is understood that  bores 37, 38, 39,
43 and 44 are sihilarly threaded and accomﬁodate knobs 40,'41

and 42 interchangeably In the preferred embodlment, knobs
40, 41 and 42 have textured knob heads 40a, 4la and 42a, and

. 'threaded shafts ‘40b, 41b and 42b. The use of protrusions 34,
" 35 -and 36, as well a&as bores 37, 38, 39, 43 44, and ’knobs 40}
- 41 and 42 will be explained in more detail below. T

11
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'As fmentioned above, protrusions 35 and 36 contain
, channels 45 and .46l,that penetrate protruSiohs 35 and 36
respectively. These channels 45, 46 are designed for
engagement with resection guide 50. A ,

o Resection guide 50 has first and second attachment rods -

51 and 52 which slidably engage respective channela 45 and 46
in-protrusions'35 and 36 of collar 30. It is reoognized that-
although the cross-sections of channels'45, 46 and rods 51,
52 are_round, any interactive shapes and configurations are-
possible.  Resection guide 50 also includes rotatable pin
‘guides 50a and 50b to facilitate joining other surgical
”inetruments to resection gulde 50, as well as attachment
p01nts 50c and 50d for use in connecting trackers, such as
tracker 300 depicted in FIG 7, to resectlon guide 50.
Another embodiment of a resection guide is shown in FIGS. 6-8
'as lateral resectlon gulde 100, .and will be discussed in more
detail, below. ' ' o '

Protruslons 34, 35 and 36 provide added material to the
" collar for interaction with knobs 40, 41 and 42 of resection
guideVSO. However['it is also envisioned that collar 30 may
be made wlthout protruSions' by uhiformly having more
circumferential material to support and lnteract with knobs
40, 41, and 42 and resection guide 50. '

In operatlon, once rods 51, 52 of resection. guide 50 are
,1nserted into their respective channels 45, 46, knobs 41 and
42 .are used to lock resection guide 50 in place ~ This is
done, for example, by threadably forwarding knob 41 through
- bore 38 untll knob 41 abuts rod 51 of resection gulde 50
w1th1n protru51on 35, thereby locklng resection guide 50 in
place with respect to collar 30. Although it is recognized
that one knob will lock .resection guide 50 in place,
breferably, a second’knob, 42 can also be threadablyladvanced
through bore 38 until it'abuts rod 52 in channel 46, thereby
more securely locking resection guide 50‘.to collar 30 of
alignment guide IQf It is,further,recognized that resection

12
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" guide 50 may have only'one attachment rod, and be attached -

and locked to collar 30 via only that rod.

Referring to FIGS. 1, 2 and 4, on protrusion 35, bores

/38, 43, and channel 45 are oriented at ninety degrees to. each

other, ‘and on protrusion 36, bores 39 44 and channel 46 are

31mllarly oriented at ninety degrees to each other. 'The,
purpose for additional hores 43 and 44 is to. afford
additional. angles of engagement of rods 51,'and 52 ‘of
resection guide 50 by knobs 41 and 42. This is useful, for
example, when intraoperatively, there may be insufficient
room, or it may be inconvenient, for inserting knob 41
through bore 38. Coneequently, khoh 41 may be aiternatively
inserted through bore 43 to lock the resectlon gulde 50 in

‘ place

The components of allgnment guide 10 are preferably made

from surgical grade materlals In’ the preferred embodiment, °

base 20, collar 30, set screw 24 as well as knob heads 40a,.

4la, and 42a and knob shafts 40b, 41lb, and ‘42b are made from

" surgical grade stalnless steel. Other surglcal grade .

materials, as well as disposable materials. are, of course, .
also envisioned. -

In conjunction with the'preferred»embodimentedepiCted in
FIGS. 1-4, the foliowing is the preferred procedure for.using
universal resection guide 10. Although illustrative, and .
while remaining ‘within the spirit of the'present invention,

it is understood by those skilled in the art that these steps

need not necessarlly all be performed in sequence

Flrst, bone anchor 60 is 1mplanted into the anterlor

- surface of distal femur 70 approxlmately ‘three 1nches away
. from the . end of the distal femur. As mentioned- prev1ously,

-advantageously, the anchor is p031tloned so as to fac111tate'

unencumbered p051t10n1ng and use of the allgnment gulde and

‘resectlon guide, as well as any other instruments, trial

components, and implants associated with the desired surgical
procedure. It is also recognized, and depicted in'FIG; 7,

- 13
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that‘a lateral approach. may be employed, wherein, in part,
‘bone anchor 60'may be implanted in the lateral sﬁrface of the
distal femur. .This Qill be discussed in more detail, below.

_ Next, according to the preferred embodlment alignment
gulde 10 is placed onto bone anchor 60 by means of aligning
cross-bar 63 with slot 64, and‘slldlng bone anchor 60 through
pasaage:21 in base 20. Alignment guide 10 is then locked in
position with respect. to bone anchor 60 by threadably
‘inserting and advancing a set screw- 24 through slot 23:in-
base 20, until set screw 24 abuts bone anchor 60 to the
'extent necessary to prevent movement of base 20 relative to‘
bone anchor 60. - At this 901nt, collar 30 is free to rotate
about base 20.. , - ' , .

"Resection gcide 50 is then attached to_'collar~ 30 by
-inserting‘attachment rods 51Aand‘52‘into respective channels
45 and 46 ‘in collarf-30.' Resection guide 50 may then. be

positioned relative to distal femur 70. As explained above,

flexion/extension, . varus/valgus and - internal/external
-rotation are vattributable"to the movement of collar 30
relatiVe to base 20. . Proxxmal/dlstal orlentatlon is

attrlbutable to movement of resection guide 50 relatlve to
collar 30. To simultaneously £fix the flex1on/exten51on,.
varus/valgus and 1nternal/externalA rotation positions of
resection . guide :50 with ’reference 4to FIG. 3, knob 40 is
threadably advanced through aperture 37 in protru51on 34 of
collar 30, until threaded shaft 40b suff1c1ently abuts base
20 to lock collar 30 in p051tlon relative to base 20. To.
..then lock the. prox1mal/dlstal pOSltlon of resectlon gulde 50,
knobs- 41 and 42 are threadably advanced through bores 38 and
39 respectively until threaded shafts ~ 4ib and 42b
respectively, abut rods 51 and 52 of resection gnide‘SO and
lock it in place relative to collar 30. ‘Once the
flexion/exteneion, varUS/Valgus, internal/external rotatlon,"
and proximal/distal orlentatlons of . resection guide 50

- relative to distal femur 70 are fixed, further procedures
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* known to those of ordinary skill in the art'can be carried
'out in the furtherance of resecting the distal femur 70. .For
example, surface 80 of . gu1de 50 may be used to gulde a -saw to
form the distal surface of femur 70.

FIG. 5 1llustrates a second embodlment of the unlversal'
allgnment gulde,_ldentlfled as 200. All other aspects- of the,
preferred and second embodiments being similar, alignment
guide 200 primarily differs from alignment guidejlo in;that
. alignment guide ZOO'ls_attached to bone anchor 60 at collar
230. Collar 230 has passagea 221 which areAadapted to accept
bone anchor 60, Notably, bone anchor 60 may. be coupled to
either passage 221 on collar 230 and locked in place.' To
lock collar 230 against bone anchor 60, a fixator 224,
'similar to fixator 24 of the preferred embodiment, is
threadably engaged and advanced‘into a threaded slot 223 on
collar 230, until fixator 224 abuts bone anchor 60 in paesage
221. ' ) S
In" the second embodiment, resection guide 250,
comparable to resectlon guide 50 of the preferred embodlment, h
is attached to the base 220 of alignment gulde 200. via at
least one attachment rod 255. Attachment rod 255 is fixedly
joined to base 220 and slidably engaged by resection guide
- 250. ‘ ' _ _ . '
Flexion/extension, _varUS/valgus ~and intérnal/external
~rotation are attributable to the movement of base 220 ‘within
collar 230. Iin order to fix, or lock, these orientationa,
‘actuator 40 is threadably advanced through collar 230 1n the
_same manner as in the preferred embodlment, untll 1t abuts

base 220 and. locks it in- position relative to collar. 230 4
‘ Proximal/distal orientation is attributable to movement
 of resection guide 250 along attachment rod 255, ‘relatlve to
base 220. It is further recognized, however, that ‘the single
rod attachment " to resectlon guide 250 ;also facilitates
internal/external rotation. In order to lock resection guide
250 against rod 255, there is provided an arrestor.254 ‘that
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threadably endages resection guide 250, and can be advanced
~until it abuts rod 255 and locks it into place. ,

With the exception - of - - accounting ~ for ‘the
above?enumerated differences in structure . in  the. second
embodimentk'the procedure for using resection gquide 200.is
similar to that of the preferred embodiment. Bone anchor 60
is- implanted into a bone, "such as distal femur 70, in a
Qariety of orientations such as either anteriorly‘ or

'latefally. Alignment gulde 200 is then set upon bone anchor.
60 and locked in p051tlon by - threadably 1nsert1ng and
advanc1ng fixator 224 in slot 223 in collar 230 until fixator
224 abuts bone anchor 60 to the extent necessary to prevent
movement of collar’ 230 relative to bone anchor 60. At this
p01nt base 220 is free to rotate within collar 230. Then
resection guide 250 is slidably set upon attachment rod.225.

To :51multaneously lfix the flex1on/exten51on,
varus/valgus and internal/external ;rotatlon‘ p051tlons of

‘resection guide 250, actuator 40 is threadably advanced
‘.through collar 230 until it sufficiently abuts base 220 to
lock collar 230 in . p031tlon relative to base 220. To then
lock the prox:Lmal/dJ.stal 'poSLtlon of resection guide 250,
arrestor 254 is threadably advanced through ‘resection guide.
250 until ‘it abut rod 255 and locks it in place relative to’
 base - 220. Once the flex1on/extens1on, - varus/valgus, .
internal/external rotation, and proximal/distal orientations
of resection guide 250 relative to distal femur 70 are fixed,
further procedures known to those of- ordinary skill in'the
. art can be carried out in the furtherance of resecting dlstal'
femur 70.

Referring to FIGS 6-8, there is shown another embodiment
of a resection guide, particularly a. lateral resection guide
lOO that may be used with the -universal allgnment gulde of '
the present 1nventlon - With reference to FIG. 6, lateral
'resectlon gulde 100 has two attachment rods 110 and-112 that

are sxmllar to, and perform the‘same function as, attachment °
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rods 51 and 52 of resection guide 50 in the preferred
embodiment, in that they are to 1nterface resectlon gulde 100
with the alignment guide. ‘

As opposed to resection guide 50,_ however, ‘lateral
resectlon guide 100 is intended for use ‘ih the - lateral
approach to knee replacement surgery, as depieted in_FiG;}7L
Spec1f1cally, this involves 1nsert1ng bone anchor 60 into the
lateral surface 74 of a bone such as ‘the distal femur 70
opposed to the anterior surface 72 as in the preferred and'
second embodiments. Notably, it is advantageous to .insert
bone anchor 60 approximately three inches from the end of _the
distal femur Then,icoupllng allgnment gulde 10 or. 200 to
bone{anchor 60, attaching lateral resectlon gulde 100 to the
alignment guide, and advantageously allgnlng 1t to the knee
]01nt as known to those skilled in the art.

Lateral resection gulde 100 provides .five cuttlng gulde'
surfaces to facilitate preparlng ‘the knee joint 'for-
replecement components : Spec1f1cally, lateral. cuttlng gu1dev
100 has an anterior cuttlng guide surface’ 130, an anterior
chamfer ,cuttlng gu1de surface 140, a distal cuttlng gulde.
surface 150, a posterlor chamfer cutting gu1de surface 160,
and a posterior cutting guide surface 170. Additionally, it
has features 120,. such as holes and slots, to. facilitate :
marking its position and pinning'it to bone‘?Q. Because of .
various anatomical <eizee_ of ‘bones, lateral resectioh guide -
100 may 'be provided ih a,variety of sizes, aslshown in‘FIG.
8. | '
Although‘Athe invention herein has been described with
reference to particu;ar'embodiments, it is to be .understood .
that "these embodiments are merely illustrative of -the
prlnClples and appllcatlons of the present 1nventlon It is
therefore to be understood that numerous modlflcatlons may be‘
‘made to the - 1llustrat1ve embodiments andf that other
‘arrangements may be dev1sed without departing from the splrlt
and scope of the present invention as defined by the - appended
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. An alignment guide for positioning an instrument with
respect to a bone, including:

a bone anchor having a first end and a second end, and
attached to a bone at said first end; and

a first member and a second member;

wherein said first member is attached to said second
end of said bone anchor; and

wherein said second member 1is associated with said
first member to facilitate universal motion of said second
member with.respect to said first member for positioning

said instrument.

2. The alignment guide of claim 1 wherein said first
member is a spheroidal base and said second member is a

collar.

3. The alignment guide of claim 2 wherein said base
contains a passage for cooperative assembly with said

second end of said bone anchor.

4, The alignment guide of claim 3 wherein said passage

terminates inside said spheroidal base.

5. The alignment guide of claim 3 or 4 wherein said base
further contains a slot that intersects with said passage,
and said alignment guide further includes a fixator in
cooperative assembly with said slot to stabilize said base

relative to said bone anchor.

6. The alignment guide of claim 5 wherein said fixator is
a set screw and said slot is threaded for cooperative

engagement with said set screw.

WiMaryO\Davin\SpecIRN 712467.doc
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7. The alignment guide of claim 6 wherein said collar has
a window to facilitate manipulating said set screw in said

slot.

8. The alignment guide of any one of claims 2 to 7
further including a motion governor to control moticn of

said collar relative to said base.

9. The alignment guide of claim 8 wherein said motion
governor includes an aperture in said collar, and an
actuator cooperatively assembled with said aperture to

control motion of said collar relative to said base.

10. The alignment guide of claim 9 wherein said actuator
is a knob having a threaded extension, and said aperture on
said collar is threaded for cooperative assembly with said
threaded extension of said knob, thus facilitating
regulated contact between said knob and said base to

control motion of said collar relative to said base.

11. The alignment guide of any one of claims 2 to 10
further including a resection guide attached to said

collar.

12. The alignment guide of claim 11 wherein said collar
contains at least one channel, and saild resection guide
contains at least one attachment rod for cooperative

assembly with said at least one channel.

13. The alignment guide of claim 11 oxr 12 further
including at least one arrestor to control motion of said

resection guide relative to said collar.

14. The alignment guide of claim 13 wherein said arrestor

is a knob having a threaded extension, and said collar

W:\MaryO\DavintSpeciIRN 712467.doc
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contains at least one threaded bore; said at least one
threaded bore intersecting said at least one channel of
said collar, and available for cooperative engégement by
said threaded extension of said knob, thus fécilitating
regulated contact between said knob and said at least one
attachment rod of said resection guide for controlling

motion of said resection guide relative to said collar.

15. The alignment guide of any one of claims 11 to 14
further including:-
-at least one protrusion on said collar;
at least one channel in said protrusion;
said resection guide containing at least one
attachment rod; and

salid at least one channel arranged for cooperative

assembly with said at least one attachment rod, and

at least one arrestor arranged on said alignment guide
to control motion of said resection guide relative to said

collar.

16. The alignment guide of claim 15 wherein said at least
one protrusion has at least one bore oriented at 90° with

respect to said at least one channel.

17. The alignment guide of claim 15 or 16 wherein said at
least one arrestor includes a knob head attached to a
threaded shaft, said shaft extending through said at least
one bore into contact with said at least one attachment

rod.
18. The alignment guide of claim 1 wherein said first

member is a collar and said second member is a spheroidal

base.

W:\MaryQ\Davin\SpecMIRN 712467.doc
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19. The alignment guide of claim 18 wherein said collar
contains at least one passage for cooperative assembly with

said second end of said bone anchor.

20. The alignment guide of claim 18 or 19 further
including a motion governor to control motion of said base

relative to said collar.

21. The alignment guide of any one of claims 18 to 20

further including a resection guide attached to said base.

22. The alignment guide of claim 1 or claims 18 to 21
further including a resection guide attached to said second

member.

23. A method of positioning an instrument relative to a
bone including:

coupling an alignment guide to a bone, said alignment
guide 1including a spheroidal base and a collar coupled to
said base in a manner to facilitate universal motion of
either of said collar or said base with respect to the
other of said collar or said base,

attaching said instrument to said alignment guide; and

moving said alignment guide to position said

instrument relative to said bone.

24. The method of claim 23 wherein coupling said alignment
guide to said bone includes inserting & bone anchor into
said bone and attaching said alignment guide to said bone

anchor.
25. The method of claim 24 wherein coupling said alignment
guide to said bone includes laterally inserting a bone

anchor into said bone.

W:MaryO\Davin\SpecNIRN 712487 .doc
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26. The method of claim 24 or 25 further including locking
said alignment guide in position relative to said bone

anchor.

27. The method of any one of claims 24 to 26 further
including attaching said alignment guide to said bone
anchor by attaching said base of said alignment guide to

said bone anchor.

28. The method of claim 27 further including locking said

base of said alignment guide to said bone anchor.

29. The method of claim 24 further including attaching
said alignment guide to said bone anchor by attaching said

collar of said alignment guide to said bone anchor.

30. The method of claim 29 further including locking said

collar of said alignment guide to said bone anchor.

31. The method of any one of claims 23 to 30 wherein
attaching said instrument to said alignment guide includes
attaching a resection guide to said collar of said

alignment guide.

32. The method of claim 31 further including positioning
said resection guide relative to said collar, and locking

salid resection guide in place.
33. The method of any one of claims 23 to 32 wherein
moving said alignment guide to position said instrument

relative to said bone includes moving said collar on said

base while having said instrument attached to said collar.

W:MaryO\Davin\SpeciiRN 712467 .doc
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34. The method of claim 33 further including stabilizing
said instrument relative to said bone by locking said

collar against said base.

35. The method of any one of claims 23 to 34 further
including fixing one of said base on said collar with
respect to said bone and attaching said instrument to the
other of said base or said collar not fixed with respect to

said bone.

36. The method of any one of claims 23 to 35 further
including attaching said alignment guide to a computer
navigation system to aid in positioning said instrument

relative to said bone.

37. The method of claim 36 wherein moving said instrument
is based on information received from said computer

navigation system.

38. A method for preparing a knee joint surface for
placement of a prosthetic implant including:

mounting an alignment guide on a bone adjacent to a
knee Jjoint, said alignment guide including a sphercidal
base and a collar associated with said base in a manner to
facilitate universal motion of said collar with respect to
said base;

fixing said base with respect to said bone;

slidably mounting a resection guide on said collar;

moving said resection guide in at least one of
proximal/distal, varus/valqus, flexion/extension or
internal/external rotation by moving said collar with
respect to said base and said resection guide with respect
to said collar to a desired position;

locking said resection guide in position; and

resecting said joint surface.

W:MaryO\DavintSpechIRN 712487.doc
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39. The method of claim 38 wherein placing said alignment
guide adjacent to said knee joint includes inserting a bone
anchor into a bone and attaching said alignment guide to

said bone anchor.

40. The method of claim 39 further including locking said

alignment guide in position relative to said bone anchor.

41. The method of claim 39 or 40 wherein attaching said
alignment guide to said bone anchor involves attaching said

base of said alignment guide to said bone anchor.

42. The method of claim 41 further including locking said

base of said alignment guide to said bone anchor.

43. An alignment guide according to any one of the
embodiments substantially as herein described and

illustrated.

44. A method of positioning an instrument relative to a
bone according to any one of the embodiments substantially

as herein described and illustrated.

45. A method for preparing a knee joint surface for
placement of a prosthetic implant according to any one of
the embodiments substantially as herein described and

illustrated.
DATED: 29 January 2004

PHILLIPS ORMONDE & FITZPATRICK

Attorneys for:

HOWMEDICA OSTEONICS CORP M a °‘; ‘ l o
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