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Abstract:

A device comprising: a reference wing having a first end and a second end opposite the first end,
wherein each of the first end and the second end of the reference wing includes a plurality of through
holes; a resection profile configured to be removably coupled to the reference wing between the first
end and the second end; and a lateral rod configured to be removably coupled to the reference wing
via the plurality of through holes.
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TOTAL ANKLE REPLACEMENT ALIGNMENT
REFERENCE WING AND SIZING GUIDES
CROSS-REFERNECE TO RELATED APPLICATIONS
OG0} This apphceation clamms the benefit of priority to U.S. Provisional Application
No. 63/301,840 entitled “Total Ankle Replacoment Alignment Reference Wing and Sizing
Guides,” filed on January 21, 2022, the contents of which arc herchy incorporated by reforonce

i its entirety.

BACKGROUND
6802] In total ankle replacement {TAR) arthroplasty, surgeons size and position the
tibial and talar implants 1o the anterior-posterior {AP} and lateral views relative to the both the
pative bone anatomy and the joint line. In addition, surgeons peed to be able o do this while
cnsuring they arc looking atthe true view of the bone anatomy . The prescent disclosure provides

a system for sizing and positioing ankle implants.

SUMMARY
[3003] The present disclosure includes instrumeonts that aid 1o sizing and positioning
ankle vuplants,
{0004 In particular, the present disclosure includes a system that assists 1o the aligning

of the TAR external adpustment guide and the Kewire placement required to secare the bone
resection blocks. Under fluoroscopy, a reference wing and associated attachments mdicate the
position of the bone resection profile and overall umplant placement. When the proper
alignment is present, the reference wing and attachments will form thin Iine prefiles that only
show their thickness under fluorcscopy. A secondary alignment check 1s present when a

borizontal line of the resection profile and a vertical line of the reference profile intersect to
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form a crosshair. The weference wing is copuoected to the TAR external adjustorent guide
without the need to manually engage mechanical fasicners and allows lateral guidos and
different sized mmplant outline guides to be attached to the wing without manually engaging
meochanical fastoners. The quick conncct foature 15 dosigned to be infinvicly adjustable, m the
anterior-postenior direction, while providing enough force to hold the mating attachments in
place during the alignment technique.

[6065] Not only does the system described herein allow a surgeon 1o assess the
vams/valgus rotation in the anteriorpostertior plane and flexion/exiension rotation in the sagittal
plane, but it allows the surgeon to determine implant size and position, both relative the
respective tibial and talar bones individually, but alse as a coupled cut relative to the joint ling.
HEEES] In existing sysieros, the reference alignment wing 15 used for both varus/valgus
and coronal alignmoent. Howcver, these oxtsting systems do not provide bone rescotion hnecs or
maplant sizing reference Hines to indicate the implant placement as part of the alignment wing.
Existing systems also rely on mechamcal attachment mechanisms that do not allow for infinite
adjustment i the antenor-postenior direction. Traditional ahignment wings indicate the superior
tbial cut only while the system of the present disclosure allows the surgeon to check the
superior tibial cut along with sizing the implant medial-lateral in an anferior view, while also
checking resection heights for the tibia and talus resection in the Jateral view as well.

{0007} Thus, in a first aspect, a device mehudes a reference wing having a first end and
a second end opposite the first end. Each of the first end and the second end of the reference
wing includes a plurality of through holes. The device further includes a resection profile
configured to be removably coupled to the reference wing between the first end and the second
end. The device further includes a lateral rod configured to be removably coupled to the

reference wing via the plurality of through holes.

]
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{66068} In apother aspect, the proserd disclosure provides a dovice mcludiog a gutier
sword including a flat portion configured to be positioned between o tibia and a talus of a
patient and an clongated rod extending from the flat portion. The device also includes a link
mchuding a first through hole configured o reccive the clongated rod of the gutter sword and a
plurality of sccond through holes extending away from the first through hole. The device also
inchudes a pin alignment guide including a rod configared to be positioned in one of the
plurality of second through holes of the bnk. The pin aligmment guide includes one or more
through holes configured to receive one or more pins therethrough.

HEEESH In another aspect, a kit can include the device of the first aspect and the device
of the second aspect.

{0010} I vet another aspect, a method of preparing a tibia for an implant can inchade
positioning a pin i the tilka of a paticnt, postticring an ¢xternal adjustocnt guide over the pin,
removably coupling a reference wing to the external adjustment guide, removably couphing a
resection profile to the reference wing, adjusting, via the external adjustment guide, a posttion
of the resection profile with respect to the tibia, and resecting a portion of the tbia using the

resection profile as a guide.

BRILF DESCRIPTION OF THE DRAWINGS

{601 1] Figure | is a perspective view of an example device.

{8612} Figure 2 15 an exploded view of the example device of Figure 1.

{0613} Figure 3 1s a perspective view of the reference wing of the example device of
Figure 1.

R Figure 4 i3 a top cross-sectional view of the reference wing of the example

devico of Figure 1.
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{6015} Figure 5 s a perspective view of the resection profile of the examnple device of
Figure 1
jpni s} Figure 6 is a front view of the resection profile of the example device of

Figure 1.

[6817] Figure 7 is side view of the rescction profile of the example device of Figure |
{6018} Figure 8 is a front view of a plastic block of another example resection profile.
16019} Figure 9 1s a perspective view of the plastic block of the rescction profile of

Figure 8,

[63029] Figure 10 is a front view of a metal insert of the resection profile of Figure 8
{0021 Figure 11 15 a front view of the assembled resection profile with the metal insert
of Figure 10 positioned n the plastic block of Figure .

{0022} Figure 12 1s a sido view of the roforonee wing of the cxample doviee of
Figure 1 illustrating a vertical alignment line.

{6623} Figure 13 15 a side view of the resection profile of the example device of Figure
1 itlusirating a horizontal reference line.

{0024 Figure 14 1s a side view of the resection profile placed onto the reference wing
of the example device of Figure 1 illustrating the vertical alignment hine of the reference wing
and the horizontal reference hine of the resection profide forming a crosshaurs.

[6025] Figure 15 is perspective view of a biplane of the lateral rod of the example
device of Figure 1.

{0626} Figure 16 13 a perspeciive view of the biplane of Figure 15 positioned through
the reference wing of the example device of Figure | prior to couphing with the lateral blade.
jO027] Figure 17 is perspective view of the lateral blade of the lateral rod of the
cxample deviee of Figure 1.

[6828] Figure {8 is a side cross-sectional view of the lateral blade of Figure 17.
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{6625} Figure 19 illustrates an anterior-posterior view of a block configured o be

removably coupled to the lateral rod of the example dovice of Figure 1.

{3030} Figure 20 illustrates a sagiital view of the block of Figure 19,
{0031} Figure 21 illustrates an antorior-postenior view of the block of Figure 19 coupled

tor the device of Figure 1 and positioned adjacent an ankle anatomy.

{6032} Figure 22 ilustrates a sagittal view of the block of Figure 19 coupled to the
device of Figure 1 and positioned adjacent an ankle anatomy.

{6033} Figure 23 ilhustrates a device for imtial pin alignment positioned adjacent an

ankle anatomy.

{30334} Figure 24 illustrates another device for mitial pin alignment.
[0035] Figure 25 ilustrates an aligrouent system including an external adjustoent

guide and scforcnce wing positioned adjacent an anklc anatony,

(6036} Figure 26 illustrates a knee clamp of the alignment system of Figure 25,

W
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PETALLED DESCRIPTION

{6037} With reference to the Figures, Figures 1-2 show a device 100, The device 100
mcludes a reference wing 102, a resection profile 134, and a lateral rod 106. The lateral rod
106 mncludes a biplanc 108 that is removably coupled a lateral blade 110, As shown n Figures
1-2, the reference wing 102 1s made of a semicircular blade with a plurality of through holes
112 each of a firstend 111 and a second end 113 ofthe reference wing 102 for mating with the
lateral rod 106,

16038} Figure 4 illustrates the reforence wing 102 including a fust cannulated rod 114
and a second cannulated rod 115, each positioned between the first end 111 and the second end
113 of the reference wing. The resection profile 104 mcludes a first rod 120 and a second rod
121 configured to mate within the first canoulated rod 114 and the second canvulated rod 115
of the reference wing 102 to therehy removably couple the rescetion profile 104 to the reference
wing 102, In one example, the first cannulated rod 114 and the second canmulated rod 115 each
mchide a canted coil spring 116, The reference wing 102 1s comnected to the resection profile
184 without the need to manually ongage mechamcal fasteners and aliows various resection
profiles 1o be attached to the reference wing 102 without manually engaging mechanical
fasteners. The quick convect feature is designed o be infinitely adjustable, in the asterior-
postertor direction, while providing cnough foree to hold the resection profile 104 o place
during the alignment technigue. As shown in Figures 5-7, the resection profile 104 is created
by a thin wall 118 that cuthnes the area of the anatomy that wili be resected. The resechion
profile 104 mmclude the first rod 120 and the second rod 121 that maie with the canted coil
springs 116 on the reference wing 1072,

j0039] The device 100 may further include an exiernal adjustment guide 103
configurcd to be removably coupled to the referonce wing 102 between the first end 111 and

the second end 113 of the reference wing 102, The external adjustment guide 103 15 configured

6
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to be positioned on a ficst side of the reference wing 102, and the resection profile 104 5
counfigured to be positioned on a second side of the reference wing 102, as shown in Figures |-
2. As described above, the reference wing 102 may include a first cannulated rod 114 and a
sccond cannulated rod 115 cach positioned between the first end 111 and the sceond ¢nd 113
of the reference wing 102, The external adjustment guide 103 may mclude a first hole 117 and
a second hole 119 configured to receive the first cannulated rod 114 and the second cannuolated
rod 115 of the reference wing 102 1o thereby removably couple the external adjustment gmde
103 1o the refercnce wing 102, In one example, the first hole 117 and the sccond hole 119 cach
mckade a canted coil spring. As such, the reference wing 102 is connected to the external
adjustment guide 103 without the need to manually engage mechanical fasteners and allows
lateral guides and different sized unplant outhine guides 1o be attached fo the refercnce wing
102 without manually cngaging mechanical fastoners. The quick connccet featurc is dosigned to
be nfinitely adjustable, in the anterior-posterior direction, while providing enough foree to
hold the external adjustiment guide 103 in place during the alignment technique.

{6044} Aunother vartation of the above resection profile 104 5 shown in Figures 8-11.
In particular, Figures 8-11 tlustrate a two-piece assembly that is attached view threaded fasters.
The first picce is a plastic block 122 that has the capability to receive a metal insert 124 that is
the shape profile of the TAKR bone cut. The metal jusert 124 can show the tibial cut, talar cut,
and even the jount ling in the AP view. The metal insert 124 may or may not mclude
fluoroscopic alignment featares. Further, the metal msert 124 may or may not mclude on-axis
and off~axas k-wire hole for pinning the plastic block 122 to the bone. Additional on the plastic
block 122 can mehlude an attachment feature (not shown) that allows it to connect to the
reference wing 102. The metal msert 124 is not pressed into the plastic block 122, Insiead, the

metal insert 124 1s laid on top of the plastic block 122 and sccured with a fastencr. By securing
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the metal insert 124 1o the plastic block 122 via a fastencor, the residual stress of press fitting
pins or through the metal expanding and contacting during sterilization can be avoided.

041 Figure 12 is a side view of a portion of the reference wing 102 illustrating a
vertical alignmeoent ling 126, Figure 13 15 a side view of the rescection profifc 104 llustrating a
horizontal alignment Line 128, Figure 14 is a side view of the resection profile 104 placed onto
the reference wing 102 illustrating the vertical alignment line 126 of the reference wing 102
and the honzontal alignment ime 128 of the resection profile forming a crosshairs 130, When
the resection profile 104 is placed ounto the reference wing 102 as shown m Figure 4, the
crosshairs 130 enables the user to visealize a true anterior view of the device 100.

{0042] As described above, the lateral rod 106 may be split inte two components
{biplane 108 and lateral blade |10} that mate together with the reference wing 102, As shown
m Figure 15, the biplane 108 can mcelude two honzontal blades 132, 134 and a vertical blade
136. The two horizontal blades 132, 134 indicate the superior talar resection and native joint
hine, respectively.

{6043} Figure 16 18 a perspective view of the biplane 108 positioned through the
reference wing 107 prior fo coupling with the lateral blade 110, As shown in Figure 16, the
biplane 108 can nclude a shape feature that maiches the plurality ofholes 112 on the reference
wing 102 and futther matches the mating hole 138 of the lateral blade 119, The shape feature
may prevent rotation of the biplane 108 with respect to the reference wing 102 when the shape
feature is positioned through one of the plurality of holes 112,

16044} Figure 17 18 perspective view of the lateral blade 110 of the lateral rod 106, and
Figure 18 s a side cross-sectional view of the lateral blade 110, As shown in Figure 18, the
mating hole 138 of the lateral blade 110 may include canted coil springs 140 that will hold the
biplanc 108 in place on the reference wing 102, The lateral blade 110 has a thin blade profile

that aligns with the tibial axis when in use.
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{6045} Figures 19-22 1Hustrate apother cxample component that can be remmovably
coupled to the lateral blade 110 in place of the biplane 108, As shown m Figures 19-22, ablock
142 1s shown with k-wire holes 144, The block 142 attaches to the reference wing 102 18 a
similar fashion as the biplance 108 {o.g., viathe canted coil springs 116 of the lateral blade 1183
The k-wire holes 144 are placed such that they reference the joint line, and talar cut for multiple
sizes of implant. In an example, the tibial cut could be referenced by the block 142, In another
example, the tibial cut is shown by the reference wing 102, The block 142 may be made from
a transparent material under fluoroscopy (i.¢. radel, etc)), and may be used to tell different size
talar flat cuts, chamfer cuts, or both.

{0046} Figure 19 illustrates an anterior-posterior view of the block 142 Figare 20
Hlustrates a sagittal view of the block 142, Figure 21 illustrates an anterior-posterior view of
the block 142 coupled o the lateral blade 110 and positioncd adjacent an anklc anatomy . Figure
22 illustrates a sagittal view of the block of Figure 19 coupled o the lateral blade 110 and
positioned adjacent an ankle anatomy.

16047} Figure 23 dlustrates a device 150 for witial pin alignment positioned adjacent
an ankle anatomy. As shown in Figure 23, the device 150 includes a gutter sword 132 including
a flat portion 154 configured 1o be positioned between atibia 156 and a talus 138 of a patient
and an elongated rod 160 extending from the flat portion 154, The dovice 150 further includes
a link 162 mneluding a first through hole 164 configured to receive the clongated rod 160 of the
gutter sword 152 and a plurality of second through holes 166 extending away from the first
through hole 164 at varying distances. The device 150 further includes a pin alignment guide
168 including a rod 170 configured to be positioned m one of the plurality of second through
holes 166 of the link 162. The pin alignment guide 168 includes one or more through holes 172
configurcd to reecive one or more pins thercthrough. Figure 24 illustrates another vanation of

the device 130 for uutal pin aligoment.
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{6048} Figure 215 jlbustrates an alignioent system 200 including an external adjustment
guide 103 and a reference wing 102 positicned adjacont an ankie anatomy. Ag shown in Figure
25, the alignment system 200 further includes a rod 202 extending from the external adjustment
guide 103 to a knce clamp 204 As shown in Figure 26, the knec clamp 204 may include a first
arm 206 and a second arm 208 that can open o varying diamacters based on the anatomy of the
patient. As further shown tn Figure 26, the first arm 206 may include a first portion 207 and a
second portion 209 rotatably coupled (o one another via a first pin joint 210, and the second
arm 208 may mclude a first portion 211 and a second portion 213 rotatably coupled to one
another via a second pin joint 212

{0049] A kat for resecting 2 tibial bone is also disclosed. A kit inchudes a device 100
and a device 150 as deseribed herein,

{0654 Meothods diseloscd horcin can bo used with asy of the cmbodiments of the
device 100, the device 150, and the kit as described heremn.

{6051} A method of preparing a tibia for an implant mcludes positioning a pin in the
tihia of a patient, posttiorung an external adjustment guide over the pin, removably coupling a
reference wing 102 to the external adjustment guide 103, removably coupling a resection
profile 104 to the reference wing 102, adjusting, via the external adjustment guide 103, a
position of the resection profile 104 with respect to the tibia, and resecting a portion of the tibia
using the resection profie 104 as a guide.

{8052} it should be understood that arrangements described herein are for purposes of
example only. As such, those skilled 1 the art will appreciate that other arrangements and other
clements (¢ g. machines, interfaces, functions, orders, and groupings of functions, eto.) can be
used instead, and some elements may be omitted altogether according to the desired resulis.
Further, many of the clomoents that arc deserbed are functional entitics that may be

mplemented as discrete or distributed components or in comgunction with other components,
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i any suitable combination and location, or other structural clements described as independent
structures may be combined.

053] While various aspects and examples have been disclosed herem, other aspects
and cxamplces will be apparent to those skilled n the art. The vanious aspects and cxamplos
disclosed hercmn are for purposes of illustration and are not mtended to be imiting, with the truc
scope being indicated by the following claims, along with the full scope of equuvalents to which
such clams are entitled. It 15 also to be understood that the terminology wsed herein is for the
purpose of describing particular examples only, and is not mntended to be limamg.

{6054] Example methods and gystems are described herein. ¥ should be understood
that the words “example,” “exemplary,” and “iHustrative” are used herein (0 mean “serving as
an exaraple, instance, or dhustration.” Any example or feature described herein as being an
“cxample,” beisg “excmplary,” or being “dlustrative” s not necessanly to be construcd as
preferred or advantageous over other examples or features. The examples described heroin are
not meant to be limiting. It will be readily understood that the aspects of the present disclosure,
as gencrally descrbed herein, and illustrated n the figures, can be arranged, substituted,
combined, separated, and designed in a wide variety of different configurations, all of which
are explicitly contempiated herein,

{0055 Furthermaore, the particular arrangements shown i the Figures should not be
viewed as limiting. It should be understood that other examples may nclude mere or less of
cach element shown in a given Figure. Further, some of the idlustrated elements may be
combined or onutted. Yet further, an example may include elements that are not illustrated in
the Figures.

[605s6] In the following description, pumerous specific details are set forth to provide a
thorough understanding of the discloscd concepts, which may be practiced without some or all

of these particulars. In other instances, details of known devices and/or processes have been

i1
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oroitted to avoid unnecessarity obscuring the disclosure. Whule some concepts will be desenibed
in conjunction with specific examples, it will be understood that these examples are not
wtended to be liumiting.

{857} As uscd horcin, “coupled” means assoctated directly as well as mdirectly. For
cxample, a menmber A may be dircctly associated with a member B, or mav be indirectly
associated therewith, e.g., via another member C. ¥ will be understood that not all relationships
among the vanous disclosed elements are necessanly represented.

{6058} Uuless otherwise indicated, the terms “frst,” “second,” etc. are used herein
merely as labels, and are not intended to impose ordinal, positional, or hierarchical
requirements on the ems to which these terme refer. Morcover, reference to, e.g., a “second”
iem does vot requue or preclude the existonce of, ¢.g., a "first” or lower-numbered item,
and/or, ¢.g.. a “third” or highcr-numbered ttom.

{0059} Reference hercin to “one embodiment” or “one example” means that one or
more feature, structure, or characternistic descnibed in connection with the example 1s included

m at least one implementation. The phrases “one embodiment” or “one example” 10 various
places n the specification may or may not be referring to the same example.

[0060] As used herein, a system, apparatus, stracture, article, element, component, or
bardware “configured to” perform a specified function 5 wdeed capable of performing the
specified function without any alteration, rather than merely having potential to perform the
specified function after further modification. In other words, the system, apparatus, structure,
article, clement, component, or hardware “configured 107 perform a specified fimetion 1s
specifically selected, created, implemented, utilized, programmed, and/or designed for the
purpose of performing the specified function. As used herein, “configurad 0™ denotes existing
characteristics of a systom, apparatus, structurc, article, clement, component, or hardwarc

which cnable the system, apparatus, structure, article, clement, component, or hardware to
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perform the specified function without further modification. For purposes of this disclosure, a
system, apparatus, structure, aricle, slement, componont, or hardware doscribed as being
“configured to” perform a particular function may additionally or alternatively be descnbed as
being “adapted to7 and/or as bang “oporative o7 porform that funchion.

o061} The linutations of the following claims are not written n means-plus-function
{format and are not intended to be interpreted based on 35 U5 .C. § T12(H), unless and until such
claim limitanons expressly use the phrase “means for” followed by a statement of function
void of further structure.

[63362] By the term “about,” “approximately,” or “substantially” with reference o
amounts or measurement values desoribed herein, it is meant that the recited charactenistic,
parameter, or value nced not be achieved exactly, but that deviations or varnations, including
for exaraple. tolcrances, mcasurcment crror, measurcmient accuracy limutations and other
factors known to those of skill m the art, may cccur in ameunts that do not preclude the effect
the characteristic was mtended to provide. For example, in one embodiment, the term “about”
can refer to = 5% of a given value.

[0063] Hlustrative, non-exhaustive examples, which may or may not be claimed, of the

subject matter according the present disclosure are provided below.
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CLAIMS

What is claimed is:

i. A device comprising:

a reference wing having a first end and a second end opposite the first end, wherein
cach of the {first end and the second end of the reference wing includes a plurality of through
holcs;

a resection profile configured to be removably coupled to the reference wing between
the first end and the second end; and

a lateral rod contfigured to be removably coupled to the reference wing via the phurahity

of through holes.

2. The device of claim 1, wherein the reference wing is semicurcular,
3. The device of any one of claims 1-2, wherein the lateral rod comprises a biplane

that 1s removably coupled to a lateral blade.

4. The deviee of claun 3, whorein the biplanc comprises a first horzontal blade, a
second horizontal blade, and a vertical blade, and wheremn the first horizontal blade and the
second horizontal blade indicate a supenior talar resection and a native joint ine, respectively

5. The device of any one of claims 3-4, wherein the biplane includes a shape
feature that matches the plurality of through holes on the reference wing and further matches a

mating hole of the lateral blade, wherein the shape feature prevents rotation of the biplane with

14
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respect to the reference wing when the shape feature 1s positicoed through one of the phurality

of through holes of the lateral blade.

5. The device of claim 5, wherein the mating hole of the lateral blade includes a

canted coil spring to removably couple the lateral blade 1o the biplane.

7. The deviee of any onc of claims 1-6, whercin the reference wing mceludes a first
cannulated rod and a second cannulated rod each posttioned between the first end and the
second end of the reference wing, and wheren the resection profile mchudes a first vod and a
second rod configured to mate within the first canmulated rod and the second canmulated rod of

the reference wing to thereby removably couple the resection profile to the reference wing.

8. The device of claim 7, wherein the first cannulated rod and the second

cannulated rod each inchude a canted coil spring.

9. The device of any one of claims {-%, further comprising:

an exiernal adjustment gaide configured to be removably coupled to the reference wing
between the first end and the sceond ond, wheremn the oxtornal adjustment guide 1s configured
tr be positioned on a first side of the reference wing, and wheremn the resection profile is

configured to be positioned on a second side of the refersnce wing.

10. The device of claim 9, wherein the refercnce wing includes a first cannulated
rod and a second cannulated rod cach positionsd between the first end and the second end of
the reforence wing, and wherein the external adjustimoent guide meludes a first hole and a sccond

hole contigured to receive the first cannulated rod and the second camnulated rod of the
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reference wing to thereby removably couple the extemal adjustinent guide to the referonae

Wi,

11 The device of claim 10, wherein the first hole and the second hole each include

a caunted coil spring.

12 The deviee of any onc of claims 1-11, whercin the rescction profile compriscs:
a plastic block; and
ametal insert configured to be positioned in the plastic block, wherein the metal insert

1s coupled to the plastic block via one or more fasteners.

13. The device of claim 12, whercin the metal msert wncludes one or more

fluoroscopic alignment features.

14, The device of any one of claims 1-13, wherein the reference wing includes a
vertical alignment line, wherein the resection profile includes a horizontal alignment line, and
wherein the vertical alignment line and the horizontal alignment line together form a crosshairs
when the rescetion profic is removably coupled to the reforence wing to thercby visualize a
true anterior view of the device.

15, The device of any one of claims 1-14, wherein the lateral rod comprises a lateral
blade removably coupled to a block, whercin the block includes a plurality of k-wire holes
corresponding to a joint ine and a plurahity of talar cuts corresponding to a plurality of sizes of

implant.
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16. A device comprising:

a gutter sword nchuding a fat portion configured to be posttioned between a tibia and
a talus of a patient and an elongated rod extending from the flat portion;

a link inchuding a first through bole configured to receive the elongated rod of the gutter
sword and a plurality of second through holes extending away {rom the first through hole at
varying distancces; and

apin alignment guide including a rod configured to be positioned in one of the plurality
of second through holes of the ok, wherein the pin alignment guide includes one or more

through holes configured to receive one or more pins therethrough.

17. A kit comprising:
the device of any one of claims 1-15; and

the device of claim 16.

18, A method of preparing a tibia for an implant, the method comprising:

positioning a pin in the tibia of a patient;

positioning an extomal adjustment guide over the ping

removably coupling a reference wing to the extemal adjustment guide;

removably coupling a resection profile o the reference wing;

adjusting, via the external adjustment guide, a position of the resection profile with
respost to the tibia; and

resecting a portion of the tibia using the resection profile as a guide.
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