PCT/US2012/025277

WO 2012/112701

1/152

1612

FIG. 1



¢ Ol

WO 2012/112701

aue|d [BUOIOD JO MBIA

aue|d |enibes Jo maIp

aue|d [BUOIOD JO MBIA

aue(d |enibes Jo MaIp

2/152

PCT/US2012/025277




WO 2012/112701 PCT/US2012/025277
3/152

Ve Dld

d¢ ‘DI




WO 2012/112701 PCT/US2012/025277
4/152

0cet

V¥ 'Old

0cct

dv "Old




PCT/US2012/025277

WO 2012/112701

5/152

A.

Patient’s biological feature
measurement(s) associated
with one or more parameters
2600

Variable implant component
feature(s) and feature
measurement(s)

B. C.
Variable resection cut
features and feature

measurements (optional)
2620

2610

l

Assess A. B. and, optionally, C. to determine optimum
feature(s) and feature measurement(s) that achieve or
address a parameter of interest

Select implant component, e.g., from library

Select patient-adapted resection cuts, e.g.,
corresponding to selected implant component

2630
) ( Design patient-adapted implant component having
2640 —p optimal feature(s) and feature measurement(s)
I - T
R ( Design patient-adapted resection cuts, e.g.,
_ corresponding to Qﬁmmﬂ”mﬁuﬂw__hsv_m:ﬁ component
2
660 y \ 2670

Prepare implantation site and perform
implantation

2680

FIG. 5



PCT/US2012/025277

WO 2012/112701

6/152

- \tts
Cory, it T
I perereerrees

o s

rrrs
I
o

o s

I
7
. .
o W

Z s AW
\\\\\ S
o

s

ot

gl sy, \\\\\ \\
(7

FIG. 6A FIG. 6B












FIG. 7H

FIG. 71

FIG. 7J




PCT/US2012/025277

WO 2012/112701

11/152

2000

FIG. 8

FIG.9

2110




PCT/US2012/025277

WO 2012/112701

12/152

FIG.

10A

600

FIG. 10B



J0T 'Old

WO 2012/112701 PCT/US2012/025277
13/152

o
=
N

'

.

: \ \\\
iy
~

d
a

919

919

019

919



WO 2012/112701 PCT/US2012/025277
14/152

VIT O

d11 'DId
0€88




ddt 'Ol

WO 2012/112701
15/152

V¢l 'Ol

d1¢ 'Dld

3¢T 'Ol

J¢1 'Ol

PCT/US2012/025277




v¥1T 'O

dv1l ‘Dld

WO 2012/112701

16/152

VET 'Ol

PCT/US2012/025277




PCT/US2012/025277

WO 2012/112701

17/152

Perpendicular

FIG. 15A
Perpendicular

FIG. 16A

9310

Rotated 15 degrees

FIG. 15B

Rotated 15m degrees

FIG. 16B



WO 2012/112701 PCT/US2012/025277
18/152

VLT 'Ol

0Tv6

4.1 "Dl




PCT/US2012/025277
19/152

WO 2012/112701

9510

n.+ : \ swv\

.

degrees
cular

FIG. 19B



PCT/US2012/025277

WO 2012/112701

20/152

Anterior cuts

FIG. 21A

Posterior cuts

FIG. 21B



PCT/US2012/025277

WO 2012/112701

21/152

%5

.

e

e

.




WO 2012/112701

Vec ‘Ol

d4e¢ 'Ol

PCT/US2012/025277



22222222222222222

222222




WO 2012/112701 PCT/US2012/025277
24/152

VSZ 'Ol

d4S¢ 'Old




PCT/US2012/025277

WO 2012/112701

25152

£




Vv9<¢Z 'Ol

49¢ 'Ol

222222

22222222222222222



JLC 'Ol

WO 2012/112701

d4.¢ 'Ol

27/152

V.LC 'Ol

PCT/US2012/025277




WO 2012/112701 PCT/US2012/025277
28/152

d8¢ 'Ol




WO 2012/112701 PCT/US2012/025277

J6¢ 'Ol

y
@

29/152

Akl

i
A

vec 'Ol

L
9
N
o)
o



PCT/US2012/025277

WO 2012/112701

30/152

FIG

30A

FIG

_
308

FIG

30C



PCT/US2012/025277

WO 2012/112701

31/152

FIG. 31A

.

FIG. 31B



PCT/US2012/025277

WO 2012/112701

32/152

12602

12603

FIG. 32A

12601

12604 -

FIG. 32B



PCT/US2012/025277

WO 2012/112701

33/152

FIG. 32C

;quasa 12613
FIG. 32D

12613

12615 . 7 12616

FIG. 32E

p I et R e | 12617




WO 2012/112701 PCT/US2012/025277
34/152

€€ Old

~
D
o
o

40174



PCT/US2012/025277

WO 2012/112701

35/152

FIG. 34A

A

FIG

34B



Ge Old

333333

22222222222222222



WO 2012/112701

9¢ Ol

- 2
7 /»/,I

371152

7
2

g \.
\ X

74

X
N
X

N

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
-

PCT/US2012/025277

§ N 3 R



7
527
S2012/02

T/U

PC

01
012/1127

2

o

W

\\\\\MM\\\\M\\\\\\\\

-
.
§\

\\\\\

77 7 \\\\\\ \\\\\\\ .
\\\\\\\\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\\\\\\\\ .

/B
FIG. 3
37A

FIG.



8¢ Old

WO 2012/112701

v o
c 0O
=)
3~
QL o
o
o =
wn O
=
-
(o]
wn
(]
0
(myd
(@]
>

uoI1d9saJ Jajweyd Joliajuy

39/152

92e4INS UOIDISI
Jajweyd yousisod 4,2

suid
duizijiqess

9IB4INS UOI1DDSII 4
Jajweyd Jopaisod T

PCT/US2012/025277

s9|oy 3ad

Juawade|d 1nd paddals 3403 03 10|S

wn

—+

]

ke

§e)

o]

o

0w C

c 5 “

3 =+ )

o 0 —
[ J—N

™ O @

: 9

o 3

(@]

@ 5

o, >
(@]

O

> o)

~+



PCT/US2012/025277
40/152

WO 2012/112701

.

=

b 2 B

FIG. 39A FIG. 39B



PCT/US2012/025277

WO 2012/112701

41/152

FIG. 40A

8210

FIG. 40C

FIG. 40B

8220

8230



WO 2012/112701 PCT/US2012/025277
42/152

Ly "©Old

RN \\‘:\\-\\\\ \




PCT/US2012/025277
43/152

WO 2012/112701

L

-

FIG. 42A FIG. 42B



WO 2012/112701 PCT/US2012/025277
44/152

¢y Old

.

-

f
\_.\\\\\\\\\\\
D

dcy Old




PCT/US2012/025277

WO 2012/112701

45/152

_

_ \

FIG. 43D

FIG. 43E

FIG. 43F



PCT/US2012/025277

WO 2012/112701

46/152

FIG. 43G

FIG. 43H



PCT/US2012/025277

WO 2012/112701

471152

Tibial Guide designed to
sedt on cartilage
proximally on the tibia
and conform to the bone
sUface anteriorhy .

FIG. 44A

«Zmim bone cut

2" AR Slope

Ferp. Mechanical Axis
«Assumption of Zmm
cartilage thickness



PCT/US2012/025277

WO 2012/112701

48/152

Frofile of guide is an exact match to profile of cuttibia

+*=temn hole is created using a 1dmm drill bit

< eel Prep Guide seats in the drilled stem hole

“<eel slotis created with 3 holes on each side using dmm drill bit and
an ostectome

FIG. 44B



PCT/US2012/025277

WO 2012/112701

49/152

FIG. 45A FIG. 45B FIG. 45C FIG. 45D
.

-__

%




PCT/US2012/025277

WO 2012/112701

50/152

FIG. 46A

|

FI1G.46B

A

H

L

FIG. 46C FIG. 46D




WO 2012/112701 PCT/US2012/025277
51/152

V.iv 'Ol

d.¥ "Dld




PCT/US2012/025277

WO 2012/112701

52/152

FIG. 48A

FIG. 48B






WO 2012/112701 PCT/US2012/025277
54/152

v0s 'Ol

00691

0T69T =~



WO 2012/112701 PCT/US2012/025277
55152

0¢691

d0S 'Ol



PCT/US2012/025277

WO 2012/112701

56/152

17000

7

FIG. 51

.

7




Vs "Dl

WO 2012/112701

00TLT

d¢5s 'Dld

571152

PCT/US2012/025277



WO 2012/112701 PCT/US2012/025277
58/152

€S O




PCT/US2012/025277
59/152

WO 2012/112701

17300

\ - \\
2 .\.H_M.W % e
W\\ \\\U\ 7 _\\\ \ \V«.. & e
. .
7 .
\“ > ,m\\“..\.

FIG. 54




WO 2012/112701 PCT/US2012/025277
60/152

5SS 'Ol







PCT/US2012/025277

WO 2012/112701

62/152

FIG. 57A

FIG. 57B

FIG.

57C

FIG. 57D



WO 2012/112701 PCT/US2012/025277
63/152

[N
~
N
D
o




WO 2012/112701 PCT/US2012/025277
64/152

TR

V8§ 'Dld

10081

0008T



WO 2012/112701 PCT/US2012/025277
65/152

a

485 Ol

0€08T
0¢08T



WO 2012/112701 PCT/US2012/025277
66/152

s

0S08T

J8S 'Ol

0S08T

d8s ‘Ol

09081
G908T



WO 2012/112701 PCT/US2012/025277
67/152

3185 'Ol

0808T

=
0]
o
~
o



PCT/US2012/025277

WO 2012/112701

68/152

18120

18110

N

\\\ \\

FIG. 58F

18100

18001



WO 2012/112701 PCT/US2012/025277
69/152

58S ‘DI

Bs \\\ §\
: \ \ \ N

04181

0ST8T



PCT/US2012/025277

WO 2012/112701

70/152

\N\
7 \\\\\\\\\\\%

227 \\\“\N\\ \ \\ \\
. 7 / . . & . \\

.

- _ . o
) o 0

FIG. 58|

18200



WO 2012/112701 PCT/US2012/025277
71/152

85 "Dl

0S¢8T

A8S 'Ol

09¢81

(0]
NI
~
o



WO 2012/112701 PCT/US2012/025277
72/152

s \
> \\\ \\\\\\\§§§§§Q\\\§§ |
8 — ﬁ_ziﬁézi_







WO 2012/112701 PCT/US2012/025277
74/152

V19 Dld

d19 'Ol

00€8T

J19 'Ol




¢9 'Ol

WO 2012/112701

001¢

75/152

0s¢

PCT/US2012/025277



PCT/US2012/025277

WO 2012/112701

76/152

FIG. 63A

FIG. 63B

FIG. 63D

FIG. 63F



WO 2012/112701 PCT/US2012/025277
77/152

V19 'Ol

a¥9 "Old

ov9 'Old




PCT/US2012/025277

WO 2012/112701

78/152

FIG. 65A

FIG. 65B

FIG. 65C



PCT/US2012/025277

79/152

WO 2012/112701

: coronal plane

“
; :
7 i
4 §
i “
% Z
,-.
7 i
s i
7 H
; 4
[ 3
? 7
7 -
H
]
| “
z
H
W ;
L
5 B
H {
H (
:
H §
E :
#

s

2940

FIG. 66
(Prior Art)



00TE

WO 2012/112701 PCT/US2012/025277
80/152

Juejdwi Jo MSIA SpIS - /9 Ol

sisAleuy w34 -49/9 ‘Ol4




PCT/US2012/025277

WO 2012/112701

81/152

FIG. 68A

FIG. 68B

FIG. 68C




PCT/US2012/025277

WO 2012/112701

82/152

FIG. 69A FIG. 69C FIG. 69E

FIG. 69B FIG. 69D FIG. 69F



PCT/US2012/025277

WO 2012/112701

83/152

441

441

445

FIG. 70A

FIG. 70B

FIG. 70C



PCT/US2012/025277

WO 2012/112701

84/152

FIG. 71A

4

3

0

4470

FIG. 71B




22222222222222222

555555




PCT/US2012/025277
86/152

WO 2012/112701

FIG. 73A \?ffﬁﬁs

coronal plane

FIG. 73B 4726

%

| ’

%,
\ ", }

'
\ i LA

= i ...,..\..
“ \\\\\\\

%,
St

Sosvoo

SN

4734




WO 2012/112701 PCT/US2012/025277
87/152

v/, 'Ol




WO 2012/112701 PCT/US2012/025277
88/152

VGZ 'Ol

g5/ ‘ol




WO 2012/112701 PCT/US2012/025277
89/152

V9. Ol

d9/ 9Ol4d




WO 2012/112701 PCT/US2012/025277
90/152

O€TS

L/ 9Old

0c¢tTS



PCT/US2012/025277

WO 2012/112701

91/152

Axial view

FIG. 78A

Resection
Depth

View of resected
surface perimeters

FIG. 78B

8 mm

Smoothed patellar
implant perimeter

FIG. 78C



PCT/US2012/025277
92/152

WO 2012/112701

12700

, 12750

12710

.
_

FIG. 79A



PCT/US2012/025277

WO 2012/112701

93/152

FIG. 79B




PCT/US2012/025277

WO 2012/112701

94/152

12740

FIG. 79C



PCT/US2012/025277

WO 2012/112701

95/152

- \\\\\\\\\\

-

FIG. 79D




PCT/US2012/025277

WO 2012/112701

96/152

FIG. 79E

12750

FIG. 79F

12750




408 'Ol

999999

22222222222222222




PCT/US2012/025277
98/152

WO 2012/112701

Py, Y. iy
\\ §\\\\\\\\\\\\\\\\\\\\\\\\\\\ 2 \\\w e 4
7

LR v \\\w \:oo:_mmﬁé_%:

oy,
N w \\ 2 «\§§\\\\%§%\\\\\\\\\\\\\\\\ "
‘ 2
/ | w
| Intercondylar \
N ”__ notch width w

Y,
4 \ , i 0
. v . Wy 4,
Iy s 207w e, cONdylar width s .
1IN (£ : 7 oy e «\\\\N
\\\\\& \\§ &\\\\& Y Wy e W W ‘\%\&N&\v.\\\@ e m
M m N L M/ \ L
, | , %
, , 7 %
W, . ~ So,
o v wm T )
N\\MQ\& ) s L4 Z Z \\\\M\ T s o s G §§
intercondylar width
-Condyle width -Wide notch
- Medial different from lateral condyle - Narrow condyle

- Medial different from lateral condyle

FIG. 81A FIG. 81B



PCT/US2012/025277

WO 2012/112701

99/152

\.§§ .\\\a
7%

\ depth
\\%\\s\\\\\\\w\\\\ w
¢
mﬁ:_ox:mmm w@
4\
% w
M y w
| \
% %
%,
N &@ \

- Small trochlea thickness
- Deep trochlea depth

FIG. 81C

\\\\\\?Q\\%\\s\\s i

s
“n,

iy,
iy
Mt

777 \\\\\\\\\\\\\\\\\\\\

\\
[

@@

y@\\\\\\\\\f

- Wide trochlea thickness
- Shallow trochlea depth

FIG. 81D

Uy,

Yl

\\\\\\\\\\\\\\\\%\

&ﬁ
@
&

%,
i

\

Y



PCT/US2012/025277

WO 2012/112701

100/152

P, Y

7
,\%\\\\%\\\\\\\\\\\

§

% K »
&@%\\\\\\ A o’ &W&M

- Measure of condyle width
- Each condyle assessed independently
- One or more measures per condyle

FIG. 81E

&
=

W\\\§\\\\\\\\\\\&\
%

- Measure of condyle length

- Each condyle assessed independently
- One or more measures can apply per
condyle

FIG. 81F



PCT/US2012/025277
101/152

WO 2012/112701

(SSSIRERR

. \\\\\\\\\\\\\\\\\ N
e ety
“an, )
7 \\\\\\»«s w
4,
AQ\\Q Ay
; “, W e %,
% 2 “ %,
“, s,
Yy, ‘ Y,
A . %,
z i
.
=

\ .\ . I s Q\Q\\
\ Y, -

\»\ \W&‘. i - %, @

/ ) %
4 % )

%
/ \ .
%, _
\o\@

2 .
m %,
- - .
% , ttirer . 2, = «@ A g, ,
m\\\ﬁ\\\a e o e e e, o virrs, 2trer “M \\\. 3:\\\&8 L \\\\ 7 «\\\\\Q\\\ \\ X
Aty . i Ny, s Z
ity 7 K I s i
\W 2 i I \\\\\\\\ . i
, 7 =
\&&. \V\\\\\N\\\\\w\\v\\\\\\\\\\ \\
“, i
s, \\\\ - g, .
Q\\s\\\%\\\\\\\\\ = S %
p A s .vo\o@
, Soe W v s Ecd Ay Z %y
%, 7 g
s W 4 \&&v
%,

- Various M-L measures
-See and compare these and tibial trays in
FIGS. 63A-64F

- “Normal” femur / tibia width ratio

FIG. 81G FIG. 81H



PCT/US2012/025277

WO 2012/112701

102/152

S

Ry

%
Py,
“, \\\\ g, e
7 # Z it rcessgpirt ot

y

Z 2
\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\\

SSUEN

) 9 @@w 7 ., \\ W
A §§$ m g
%,

- Narrow femur
- Wide tibia

FIG. 81l

NN

%,
A
£

%

s,
g G S

it \\\\\\m

o, iy
L S \\\\\\\\ R

- Wide femur
- Narrow tibia
- Note change in tibial insert aspects

FIG. 81J



PCT/US2012/025277

WO 2012/112701

103/152

@M\\\
s o

&

%, . S, 2
y o e i i
S W B W

i,
s £ o
\§§\\\\\\\\\\\\\\\\\\ ot

\ .

iy
Y
“,
%,

& %
2,

% )
%,

N
N

&
“‘m\
N\

SIS
mm\\m

Sa
S
Nl
>
NM
S
%\\\‘
§
St
@\\\x\m\“\\\\\\\

FIG. 81K

- Deep trochlea
- Note change in tibial insert aspects



22222222222222222
1111111




PCT/US2012/025277

WO 2012/112701

105/152

Tibial Cut with AP Sloped of 7°
J-Curve is the patient’s natural J-
Curve

FIG. 83

Tibial Cut with AP Sloped of 7°
J-Curve is tilted 7° posteriorly to
achieve a thicker poly anteriorly
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FIG. 92
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FIG. 100A
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Tibial Rotation

FIG. 101A

“Floating Insert” Technique

ROM technique, in which the knee is put
through a full range of flexion and extension,
allowing the tibial trial to orientate itself in the
best position relative to the femoral
component. The orientation is marked on the
anterior tibial cortex and the tibial component
is implanted to match this mark.

Medig

FIG. 101B

Anatomic Landmark Technique
(Mizu-uchiet al, Effect of Ankle Rotation on
Cutting of the Tibia in TKA, JBJS 2006;Vol
88;Pages 2632-2636)

- AP Axis of ankle joint

- The line perpendicular to the anterior
cortical line
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FIG. 102
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FIG. 103A

FIG. 103B

Tibial Implant Profile

FIG. 104A

FIG. 104B
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FIG. 105C
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FIG. 111A
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Obtain measurement of
patient’s lateral tibial slope
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slope to derive lateral
tibial component slope
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