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A stabilization assembly s desenbed that stabilizes bony
structures such as vertebrae. The stahilization assembly is
partially formed by a poly-axial assembly which includes an
anchor connected 1o a poly axial connector assembly head,
where the poly-axial connector-assembly head includes a
slide ring moumed in the bead and a connector mownted in
ihe slide ring. The slide ring allows the connector 10 move
between an upright and a hornizontal position relative to the
poly-axial connector-assembly head. In the vpright position
the connector engages with a drive mechanism on the anchor
for inserting the anchor into a pedicle. ln ihe horzonial
position the connector can cngage a polv-axial connector
capiuring asscmbly which is the second piece included in the
stabilization assembly. An end of the connector engages with
a poly-axial connector-capluring head which 13 connected
another anchor mounted in a second pedicle. Once the
connector is capiurcd by the polv-axial conpecior-caplunng
assembly, the stabilization system s made rigid by installing
lecking caps in the poly-axial heads,

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 1 of 62



Patent Application Publication Feb. 16, 2006 Sheet 1 of 43 US 2006/0036244 Al
g
T =il - .-‘1-'
\’_k} :::__‘-_.--“4'35 '!}03 ‘
«o° oo
"'.‘ '_"’ p—— oo
1502 : _
*, _
gt d.J)
LS
— ~ _
(L=l
se4

FIG. 1

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 2 of 62



Patent Application Publication Feb. 16, 2006 Sheet 2 of 43 US 2006/0036244 Al

3C0

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 3 of 62



Patent Application Publication Feb. 16, 2006 Sheet 3 of 43 US 2006/0036244 Al

a8
| : p -b'.'gﬂ...t
Lo O
P P e 23
Y
A e -
4 e
"'-"J;;.a‘ - ‘:,
77 M F7; isa
e
_d-; iy Iso
L_-_
el v Bay
-sﬂ"g
51€

go*

W, Y
h T h

.5ﬂ'

A
=
'\f*‘f\‘iv“

N

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032

Page 4 of 62



Patent Application Publication Feb. 16, 2006 Sheet 4 of 43 US 2006/0036244 Al

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 5 of 62



Patent Application Publication Feb, 16, 2006 Sheet 5 of 43

e RN
N
5\ N\
FIG. 10a

35c
5::!\

p=1=]

14
33"

5L

so!

US 2006/0036244 Al

Hz .

e
N7
i N, 1
N
AN
\\.
FIG 10b

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 6 of 62



Patent Application Publication Feb, 16, 2006 Sheet 6 of 43 US 2006/0036244 Al

30}

—

Ji1el

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 7 of 62



Patent Application Publication Feb. 16, 2006 Sheet 7 of 43 US 2006/0036244 A1

HQ"I.

N

FIG. 12

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 8 of 62



Patent Application Publication Feb. 16, 2006 Sheet § of 43 US 2006/0036244 Al

e

%

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 9 of 62



Patent Application Publication Feb. 16, 2006 Sheet 9 of 43 US 2006/0036244 A1

FIG.14 FIG.16

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 10 of 62



Patent Application Publication Feb. 16, 2006 Sheet 10 of 43 US 2006/0036244 A1l

FIG. 18

‘f J'Eﬂ'.‘tﬂ
FIG. 17 //
T ¥ . Ve .
:%3“1_ G
FIG. 19

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 11 of 62



Patent Application Publication Feb. 16, 2006 Sheet 11 of 43 US 2006/0036244 Al

FIG. 22 -

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 12 of 62



Patent Application Publication Feh, 16,2006 Sheet 12 of 43 US 2006/00362
s 44 Al

E1o=
| BS 2
|§5 2
-
{#

" vag, 2
s 7nili - B3

" f; iis L
#: 1Eaat
= /'j" 1 ‘EC,"}

1868

FiG. 23

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 13 of 62



Patent Application Publication Feb, 16, 2006 Sheet 13 of 43 US 2006/0036244 Al

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 14 of 62



Patent Application Publication Feb. 16, 2006 Sheet 14 of 43 US 2006/0036244 Al

FIG. 25

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 15 of 62



Patent Application Publication Feb, 16, 2006 Sheet 15 of 43 US 2006/0036244 Al

JEQ.E

FIG. 27

FIG. 26

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 16 of 62



Patent Application Publication Feb.

2803
—>
J 2o
— 22|
T~ 2 304
gﬂi
o

FIG. 28

16, 2006 Sheet 16 of 43

US 2006/0036244 Al

HRES

Ja6s

390

Jac (e

L" Jio3

FIG. 29

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 17 of 62



Patent Application Publication Feb. 16, 2006 Sheet 17 of 43 US 2006/0036244 A1

d3eod

ETa=T2

"

et — ]

\

e
s Jgiu:_.a/"“j__. 3e07F
S
[\
N
L
agod
S
FIG. 32

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 18 of 62



Patent Application Publication Feb. 16, 2006 Sheet 18 of 43 US 2006/(0036244 Al

3isY

| o

aeo d

,.—/—%

a3

. 349

Zimvie_Zimmer Biomet v. Jackson

IPR2023-01432; Petitioners’ EX1032

Page 19 of 62



Patent Application Publication Feb. 16, 2006 Sheet 19 of 43 US 2006/0036244 A1

3Lod

e

FIG. 35

3304

K 31-5'31(‘..
,a\*nﬂ ~__ 3303

L“-« f"l-""u A3 a

e BFed

33@‘? B Bos

1o ’”‘Eq FIG. 38

FiG. 37

300

LESb

ZEFa}

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032

Page 20 of 62



Patent Application Publication Feb. 16, 2006 Sheet 20 of 43 US 2006/0036244 A1

3doa

L~ F00

o) —

BBl —

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032

Page 21 of 62



US 2006/0036244 A1

Patent Application Publication Feb, 16, 2006 Sheet 21 of 43

FIG. 44

IPR2023-01432; Petitioners’ EX1032

Zimvie Zimmer Biomet v. Jackson

Page 22 of 62



0036244 Al
5 22 0f 43 Us 2006/
Patent Application Publication Feb. 16, 2006 Sheet

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 23 of 62



Patent Application Publication Feb, 16, 2006 Sheet 23 of 43 US 2006/0036244 Al

qa13
H9ld

5]

H 33

9o

4923 oy

FIG. 49

‘1¢] Oal

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 24 of 62



Patent Application Publication Feb, 16, 2006  Sheet 24 of 43 US 2006/0036244 Al

FIG. 50

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 25 of 62



Patent Application Publication Feb, 16, 2006  Sheet 25 of 43 US 2006/0036244 Al

FIG. 51

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 26 of 62



Patent Application Publication Feb, 16, 2006 Sheet 26 of 43 US 2006/0036244 Al

Y¥og

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 27 of 62



Patent Application Publication Feb. 16, 2006 Sheet 27 of 43 US 2006/0036244 Al

s a0C

30°"

FIG. 54

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 28 of 62



Patent Application Publication Feb, 16, 2006  Sheet 28 of 43 US 2006/0036244 Al

FIG. 55

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 29 of 62



Patent Application Publication Feh, 16, 2006 Sheet 29 of 43 US 2006/0036244 A1

stol

gcacn:?

TN G D

so |

SGos J'"N

o

Ste 0l

FIG. 56

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 30 of 62



Patent Application Publication Feb, 16, 2006 Sheet 30 of 43 US 2006/0036244 Al

FIG. 58

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 31 of 62



Patent Application Publication Fcb. 16, 2006 Sheet 31 of 43 US 2006/0036244 A1

FIG. 60

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 32 of 62



Patent Application Publication Feb, 16, 2006 Sheet 32 of 43 US 2006/0036244 Al

SFoF

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 33 of 62



Patent Application Publication Feb, 16, 2006 Sheet 33 of 43 US 2006/0036244 Al

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 34 of 62



Patent Application Publication Feb. 16, 2006  Sheet 34 of 43 US 2006/0036244 Al

0~

u=-‘___..--—-f-'i‘;l

L =14
]

(20 s

@n- wSoR

FIG. 66:

FIG. 66-

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 35 of 62



Patent Application Publication Feb, 16, 2006  Sheet 35 of 43 US 2006/0036244 Al

ole ols

etetl

-

\_ ceeo

FIG. 67+

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 36 of 62



Patent Application Publication Feb, 16, 2006 Sheet 36 of 43 US 2006/0036244 Al

Aats D

el

3ol

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 37 of 62



Patent Application Publication Feb, 16, 2006 Sheet 37 of 43 US 2006/0036244 Al

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 38 of 62



Patent Application Publication Feb, 16, 2006 Sheet 38 of 43 US 2006/0036244 A1

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 39 of 62



e
ne
G
300\0 31030
(e
(PR
yas T

620 oot ™

~d00

~700

FIG. 72

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 40 of 62



Patent Application Publication Feb. 16, 2006 Sheet 40 of 43 US 2006/0036244 Al

1o ™

FIG. 73

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 41 of 62



Patent Application Publication Feb, 16, 2006 Sheet 41 of 43 US 2006/0036244 A1

423

ot !

. T}HOE

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 42 of 62



P i
atent Applfcaliun Puhliq.‘alin
n

7y
o
]

LN

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 43 of 62



—~—— Zoolb

i
Y

oo

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 44 of 62



US 2006/0036244 Al

IMPLANT ASSEMBLY AND METHOD FOR USE IN
AN INTERNAL STRUCTURE STABILIZATION
SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a Utility Patent Application
related to Utility patent application Ser. No. 10/690,211,
filed Ot 21, 2003, entitled “SYSTEM AND METHOD
FOR STABILIZATION OF INTERNAL STRUCTURES,”
the disclosuire of which & hereby incorporated herein by
reference,

TECHNICAL FIELD

[002] This mventson relates 1o bone stabilizalion sys-
tems, and more particularly 1o implant assemblics and their
components for stabilizing bony structuses such as verte-
brac.

BACKGROUND OF THE INVENTION

[M3] The human spine provides a vast array of func-
tions, many of which are mechanical in naiure. The spine is
construcied (o allow serves from the brain 1o pass 1o various
portions. of the middle and lower body. These nerves,
typically called the spinal cord, are located in a region within
the spine called the spinal canal. Various serve bundles
emerge from the spine at different locations along the lateral
length of the spine. In & healthy spine, these perves arc
prodected from damage and/or wnchee pressure thereon by the
structure of the spine itself

[0004] The spine has a complex curvalure made up of a
plurality (24 in all) of individual vericbrae separated by
interverichral discs, These discs hold ihe verichrac iogether
in a flexible manner 50 as o allow a relative movement
between the vericbrae from front 1o back and from side to
side. This movement then allows the body 1o bend lorward
and backward, 1o twist from side 1o side, and to rotate about
a vertical axis, Throughout this movement, when (e spine
18 operating properly the nerves are maintained clear of the
hard structure of the spine.

[0005]  Ower time, or because of accidents, the interverte-
bral dises boose beight, become cracked, dehydrated, or
herniated, The result s that the dise height s reduced leading
o compression of the nerve bundles, causing pain and in
some cases damage o the nerves.

[006] Currently, there are many systems and methods at
the disposal of & physician for reducing, or eliminating, ihe
pain by minimizing the stress on the nerve bundles. In some
instances, the existing disk is removed and an anificial disk
is substituied therefore. In other inslances, Iwo or morc
verlebrae are fused together 1o prevent relative movement
between the fused discs,

[0047]  Often there is required a system and method for
mainizining, or recreating, proper space for the nerve
bundles that emerge from the spine al a certain location. In
some cases a cage or bone grafl 1s placed in the dise space
0 preserve, of restore, beight and 1o cause fusion of the
vertebral bevel, As an aid in stabilizing the vertebrae, one or
more mods or braces are placed between the fused verichrac
with the purpose of the rods being to support the vertehrae,
uswally along the posterior of the spine while fusion takes
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plage. These rids are often beld in place by anchors which
are fited into the pedicle of the verichrac, One 1ype of
anchor 15 a pedicke screw, and such screws come in a varely
of lengths, diameters, and thread types.

[008] One problem when connecting the braces 1o the
anchors i 0 position the braces in place as quickly as
possible and without doing more damage to the surrounding
tissue and muscle of the patient as is absolutely necessary.
For that reason, procedures have been developed that allow
e physician o secure the anchors in the bony portion of (he
spine and 1o then connect the brace between the anchors.
Technigues have been developed to allow the surgeon 1o
perform this procedure in a minimally invasive manner,
utilizing a percutancous method.

[0009] In one such procedure, a fisst pedicle screw is
inscried in a first verichra to be stabilized. This screw is
inserted wsing 3 tube, or cannula, extending through the
patiem’s skin 1o the pedicle porion of the verichrac. A
secomdd pedicle screw is inserted through a sccond cannula
into the second venchrae 1o be stabilized. Under current
practice, the physician then must work the brace, or other
supporting device, so that each brace end is positioned
properly wilth respect 1o the preplaced pedicle screws, In
order 1o properly position the brace ends uoroscope pic-
twres are taken as the brace s worked into position. It is
difficult for the physician to know the exact ofientation of
the brace and even 1o know for certain when the brace ends
have been properly positioned. U5, Pal. No. 6,530,929
shows one instrument for positioning a stabilization brace
between two preplaced anchors.

[010]  Another problem with both of the approach dis-
cussed abowve, is that the braces must be made significantly
longer than the distance between the pedicle screws 1o allow
for proper atlachment of the brace ends 1o the screws.
Placement of the brace is sensitive 1o anchor alignment since
ihe adjusiment esiablishes the trajectory of the brace. IT this
trajectory is n established properly, the brace would have
o pass through fissue or would be blocked by bone. Also,
e design of the brace necessitales a separale incsion in the
back af the patient, and the learning curve for manipulation
the insertion device of the "92% patent is difficult.

[011] Amore recent approach has been 1o insen cannulae
over the respective pedicle arcas of the verlebrae o be
stabilized, and then measure the distance between the can-
nulze. This measurement is then used 1o select, or cul a rod,
adding a bit to the dimension 10 cnsure that the rod can be
rigidly affixed to cach anchor. In addition, each rod must be
bent a centain amount (or a pre-bemt rod wtilized) w reflect
the curvature of the spine. Once the proper rod dimension
and shape is obtained cach end of the rod is positioned in its
respective canoulse and the rod is worked downward toward
the anchors passing through a scparation of muscle and
tizsue from the skin line 1o the pedicle sile. This placement
of the rod is facilitated by a long handheld gripper which
must then be manipulated (o position the rod ends over the
respective anchors 5o as to capiure the rod end with set
screws in the tops of the respective anchors. Proper posi-
tioning of the rod ends s dilficull, and requires repeated use
af Muworescopy 1o insure that the rod is fully scated and in a
coffect position, I the rod is oot fully seated, the construct
will ot assemble correctly and will most likely fail. Farther,
the failure of the construct will most likely not be immedi-
alely apparent.
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[0012] What i needed s a slabilization assembly which
uses a rod with a predefined bemd, the rod being preas-
sembrled with a bone anchor and movable (o span from one
bone anchor to another bone anchor using extensions and
tools designed to work with the assembly.

BRIEF SUMMARY OF THE INVENTION
[0013] The present invention describes an assembly for
use in spinal stabilization procedures. The assembly
includes a first and second bone anchor assemblics inseried
into a first and secomd bony structure, such as the pedicle of
a veriebra. The first bone anchor assembly is formed by an
anchor, a poly-axial head connected 1o the anchor such that
the anchor has a conical range of motion in relation 1o the
head, and a snap ring mounicd in ihe poly-axial head. The
second bone anchor assembly is formed by an anchor, a
polv-axial head connecied to the anchor, a slide nng rotal-
ably mounted in the polv-axial head, and a conpector
slideably mounted in the slide ring. By rolaling the connec-
tor and slide ring, the conpecior of the second bone anchor
assembly s movable between two positions. The first posi-
tion, where the connector is axially inline with the bonc
anchor, comesponds to the connector being mated with a
drive mechanism on the anchor such that a drive 1ol can be
engaged with the conmector and used 1o wrn the anchor, The
end of the conncetor is then rotated through an arc from in
an extension connected to the bone anchor assembly o the
second position. In the second position, the connector has a
proximal end engaged with a cavily in the poly-axial head of
the first bone anchor assembly, ihereby connccting ihe
wssembly and allowing the entine assembly 0 be held in o
fixed rigsd oricoiation when locking caps are installed in ibe
poly-axial heads. Once the cod of the connector is in the
cavily of the polv-axial connecior-capiuring assembly, or
even in an opening of the extension holding the poly-axial
conpecior-capluring assembly, the position of e connecior
end is known,
[014] A method for assembling a spinal stabilization
assembly is also described where a first bone anchor assems-
bly is attached to an exiension and ihe bone anchor assembly
is inseried into a firsl bony structure along a guide wire
passing through an off-axis guide in the first bone anchor
assembly. The first bone anchor assembly is tizhiened into
place by a drive mechanism inseried into the extension and
fitted with the anchor of the bone anchor assembly, A
distance is then measured bebween the first bone anchor and
a secomd bony structure, the distance determining the kength
of connector to be used. A second guide wire is mseried
followed by a tap. A secomld bone anchor assembly is then
attached 1o anoler anchor, inserted down the second guide
wire, and driven into the bony structure as well. The
conncctor s then rofsted from the second bone anchor
assembly 50 that an end of the connector & caplured by a
cavily in the second bome anchor assembly. Locking caps are
installed in the bone anchor assemblies 1o hold the entire
assembly in a fixed oricotation.
[M015] As part of the stabilization assembly, an assembly
is described thai incluces a connector and a bracket, ihe
connccior having flat surfaces along its length that mate with
fiat surfaces in the bracket, creating an assembly thai allows
the connector 1o slide along a portion of its length inside the
bracker
[0016] Also as part of the stabilization assembly a poly-
axial head s described that includes a cavity inthe center of
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the head with a groove in the cavity for accepling a snap
ring, The snap ring is operable 1o lock the cnd of a connmector
in place when the end is inserted into the cavity, creatling an
audible and tactile feedback upon seating,

[017]  An anchor for use with the stabilization assembly
is described, the anchor having a threaded shank portion and
an off-axis guide formed in the shank. The off-axis guide
being formed by a bollow bore from the up of the shank
toward the head of the shank, with the bore exiting out (be
sidle of the shank somewlere between the Lip and the head.

[0018] Funher, a locking cap for use with the stabilization
assembly s described. The locking cap formed by a locking
ning which is threaded into a poly-axial head, the bocking
ring operable 1o cause the poly-axial bead and anchor 1o
assume a fixed, ngid relationship with one another, elfee-
tively bocking out the conical freedom of the anchor with
respect 1o the head while still allowing ihe connector o slide
within the slide ring. The compression cap threads into the
lecking ring and acis io compress ihe connecior and slide
ring locking the conpector inlo position, and preventing the
connector from sliding within the slide ring.

BRIEF DESCRIFTION OF THE DREAWINGS

[001%] For a more complete understanding of the present
imvention, reference s now made 1o the following descrip-
tions taken in conjunclion with the accompanying drawing,
in which:

[0020] FIG. 1 is a perspective view of an embodiment of
an intermal stabilization system in accordance with (he
present invention;

[0021] FIG. 2 s a perspective view showing a cul-away of
il head holding the rod from FIG, 1,

[0022]
FIG. 2.

[0023] FIG. 4 shows a sectional view of FIG. 3 taken
along line 3-3;

[0024] FIG. 5 is a perspective view of an embodiment of
e anchor from FIG. 13

[025]  FIG. 6 is a cross-section of the anchor from FIG.
8 showing panially cannulated channel S04;

[026] FIG. 7 is a perspective view of the rod from FIG.

1 showing the distal end with a drive mechanism;

[0027] FIG. 8 is a perspective view of an embocliment of
e slide ring from FIG. 1.

[0028] FIGURE is a perspective view of the rod of FIG,
7 mated with the slids ring of FIG. 8.

[029] FIG. 10A is a cut-away view showing the drive

mechanism of the rod of FIG. 7 mated with the anchor of
FIG. 5.

[030] FIG. 108 is an alternate cut-away view of the rod
of FIG. 7 capturing the anchor of FIG. 5 in a pocket beyond
ihe receiving threads of the rod;

[M031] FIG. 11 is & perspective view of the rod and anchor
assembly of FIG. 10A mounted with the head of FIG. 3;

[032] FIG. 12 is a cross-sectional view of FIG. 11;

FIG. 3 is a perspective view of the head shown in
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[0033] FIG. 13 is a perspective view of the rod, anchor
and head assembly of FIG. 11 where the drive mechanism
of the rod has been discngaged from the anchor and rotated
within the head;

[0034] FIG. 14 s a perspective view of an embodiment of
a capiuring bead mounied to an anchor in accordance with
the present invention;

[0035] FIG. 15 is a detailed perspective view of the
capturing head of FIG. 14;

[0036] FIG. 16 is a perspective view of an embodiment of
a clip ring used with the capiuring head of FIG. 15;

[0037]  FIG. 17 is a cross-section view of a capluring bead
mounied on an anchor with a locking cap inseried in ihe
capturing head;

[0038] FIG. 18 is a perspective view of a locking cap
according o the preseni inveniion;

[0039]  FIG. 19 s a cross-sectional view of the locking cap
ol FIG, 18;

[0040]  FIG. 20 s a cross-sectional view of the locking cap
of FIG, 18 threaded into the capluring head of FIG. 15

[0041] FIGURE is a cross-sectional view of an embodi-
ment of the locking cap and capiuring head employing
helical dovetail interlocking threads according 1o the present
invention;

[0042] FIG. 22a is a cross-sectional view of an anchor,
head, rocd, and locking cap assembly;

[0043] FIG. 226 s a cross-sectional view of an anchor,
capturing head, rod, and locking cap assembly;

[0044] FIG. 23 15 a cross sectional assembly showing an
alternate embodiment of a lecking cap in relation 10 a
polv-axial bead, anchor, rodd, and slide fing assembly in
accordance with the present invention,

[0045] FIG. 24 s a cross-section view of the stabilization
sysiem of FIG, 1;

[M46]  FIG, 25 is a perspective view of guide wire passing
throagh multiple dilations;

[0047] FIG. 26 is an exploded perspective view of an
obturalor n acoordance with the present invention;

[M048] FIG. 27 s a perspective view of the oblurator
shown in FIG, 26;

[049] FIG. 28 is a perspective view of an awl in accor-
dance with the present invention;

[0050] FIG. 29 is a perspective view of a tap in accor-
dance with the present invention;

[0051) FIG. 30 is an exploded perspective view of an
extension, cannula assembly in sccordance with the preseot
invenlion;

[0052] FIG. 31 is a perspective view of the assembly of
FIG. 30;

[DOS3] FIG, 32 is & perspective view of the assembly of
FIG. 31 rotated ‘90 degrees;

[0054] FIG. 33 is 3 perspective view of the tube end of the
assembly shown in FIG. 310
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[0055] FIG. M is a perspective view of the tube end of
FIG. 33 rotated clockwise approximately 90 degrees;

[056] FIG. 35 is a bottom view of the tube end of FIG.
33 illustrating a dovetail channel;

[MI5T] FIG. 36 is a prospective view of the drive head
from FI(. 30;

[058] FIG. 37 is 3 perspective view of the slide from
FIG, 30,

[0059]

[D60]  FIG. 39 s a perspective view of the head of FIG.
3 in relation o the tube of FIG. 30;

FIG. 38 5 a perspective view of twist ning 3005,

[061] FIG. 40 is a perspective view of the assembly of
FIG. 39 with the tube rolated 180 degrees,

[0d62] FIG. 41 is a cross-sectional bottom view of 1he
assembly of FIG. 39;

[063] FIG. 42 is a perspective view of the assembly of
FIG. 39 with the tube fully engaged with the head.

[64] FIG. 43 is a cross-scctional bottom view of the
assembly of FIG. 42;

[65] FIG. 44 is a perspective view of the assembly of
FIG. 42 rotated clockwise 90 degrees;

[066] FIG. 45 is 3 cross-sectional bottom view of the
assembly of FIG. 44;

[0067] FIG. 46 is a perspective view of an angular mea-
surement ool in accordance with ihe present invention;

[0068] FIG. 47 is a side view of the 100l of FIG. 46 in
relation o a cut-away view of the assembly of FIG. 30
mated (o the bead of FIG. 4 and anchor of FIG. 5;

[006%] FIG. 48 is a perspective view of a driver in
accordance with the present inveniion;

[0070]  FIG, 49 is an exploded view of the divver of FIG.
45;

[71] FIG. 50 s an exploded perspective view of the
assembly of FIG. 11 in relation to the assembly of FIG. 30
in relation to ihe driver of FIG. 48, and a handle assembly
in accordance with the present invention;

[0072] FIG. 51 is a pespective view of the assemblics of
FIG. 50 mated together in accordance with the present
invention.

[0073]  FIG. 52 is a perspective view of an embodiment of
a drive ool with a torque screw head in accordance with the
preseni invention;

[0074] FIG. 53 is an exploded view of the drive tool of
FIG. 52.

[(078] FIG. 54 i an exploded perspective view of the
assembly of FIG. 14 in relation with the assembly of FIG.
30, the drive 1ool of FIG. 48, and 2 handle assembly in
accordance with the present invenlion;

[0076] FIG. 55 is a perspective view of the assemblics of
FIG. 54 mated together in accordance with the present
invention;

[077]  FIG. 56 is a perspective view of a tool for locating
a sepond pedicle in accordance with the present invention;
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[00TB] FIG. 57 is a perspective view of a rod transler ool
in accordance with the present invention;

[0079] FIG. 58 is a perspective view of the rod transfer
ol of FIG. 57 wilh the distal arm bent upward;

[00%0]  FIG. 59 shows is a perspective view of the distal
arm end of the rod transfer 1ol of FIG. 57;

[0081) FIG. 60 is a side view of the tip of the distal arm
of the rod transfer wol of FIG. 57.

[0082] FIG. 61 s a side view of the rod transfer 1ol of
FIG. 57 in operation with the assemblies of FIGS. 11 and
3;

[0083]  FIG. 62 is a section view taken through lines 62-62
of FIG. 61;

[0084] FIG. 63 is a cut-away view illustrating the oricn-
tation of a tine of the rod ransfer ool of FIG. 57 with the
distal end of the rod of FIG. 9;

[O085]  FIG. 64 is a side view the rod transfer tool of FIG.
57 operating 1o transler a rod from the assembly of FIG, 11
ialo the capluring head of the assembly of FIG. 14 using (he
assemblies of FIG. M0;

[086] FIG. 650 shows a cross-section through section
650-65q of FIG, 64;

[087] FIG. 656 shows a cross-section through 656-656
of FIG. 65q;

[0088)  FIG. 66a & a perspective view of a drive ool and
a counter torque handle in sccordance with the present
invention, where the drive 1ol is used 10 install the locking
caps of FIG. 18;

[089] FIG. 66b s a perspective view of a drive mecha-
nism in accordance with the present invention;

[00%0]  FIG. 674 is a perspective view of an embodiment
of a rod intended o span three pedicles according 1o the
present imvention;

[0091] FIG. 67b is a perspective view of the rod of FIG.
67w rotated 180 degrees;

[0092] FIG. 6% is a side view of the rod of FIG. 66
mounted 1o a head and anchor assembly which is mounied
10 a guide assembly;

[093] FIG. 69 is a side view of the assembly of FIG. 68
with a tool shown rotaling the rod inlo position;

[0094] FIG. 70 is a side view of a three pedicle assembly
according 1o the present invenlion;

[0095]  FIG. 71 is a perspective view of an embodiment of

a cannula for the three pedicle rod according to the present
invention;

[00%6] FIG. 72 is a perspective view of the assembly of
FIG. 70 with the rod spanning three anchor assemblies;
[0097] FIG. 73 is a perspective view of the three pedicle
assembly with locking caps installed,

[0098] FIG. T4 is a pesspective view of an are defining
instrument for usc in multi-pedicle assemblics;

[0099] FIG. 75 is a perspective view of the back of the
instrument shown in FIG. 74;
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[0100] FIG. 76 15 from view of the imnstrument of FIG. 74
with cul away views of exicnsion and poly-axial head
assemblies in accordance with the present invention; and

[#101] FIG. 77 is a perspective view of the instrument and
extension and poly-axial head assemblies shown in FIG. 76.

DETAILED DESCRIPTION OF THE
INVEMTION

[0102] To better understand the devices, assemblics, tools,
and methods described below, and understanding of (he
procedure through which the back stabilization of 1he
present invention is placed into the vertebrae of a patient is
required. Reference is made 1o the figure numbers where
specific embodiments of the devices, assemblics, tools and
methods are deseribed in greater detail w0 aid in the under-
stamding of those particular Hems,

[0103] An operation 1o insert & pedicle screw assembly
into a patient”s back to immobilize certain verichrac in order
o al b bome grafls to ultimately fuse those vertebrae begins
with the surgeon inserting a standard bone biopsy needle
into the pedicle of a first veriebra and using the bone biopsy
needle o place a guide wire where the firsi pedicle screw
should be inscrted. Using the guice wire, progressively
larger lissue expanders are inseried inlo the paticol o
expand, or dilate, the incision to the sizc nocessary o
accommadate the instruments to be used, with the final
cannula being kel in the incision afier the smaller ones are
removed. (see, FIGS, 25-27). Next, an awl (FIG. 28) is used
1o enlarge the hole in the pedicle made by the bone biopsy
needle with the awl being inserted over the guide wire 1o
cnsure proper placement in the pedicle. A tap (FIG. 29),
having a diameter slightly smaller than the pedicle screw 1o
be used, 15 inserted down the guide wire and used 1o tap the
hole started by the bone biopsy needle and the awl, making
it reacly o aceepl the first pedicle screw,

[0104] A first pedicle screw (FIG. 5) with a poly-axial
rod-capturing bead (FIG. 15) attached to form a red-cap-
twring pedicle screw assembly (FIG. 14) is inseried down
e guide wire using the off-axis screw guide of the pedicle
screw and into the hole left by the tap. Attached 1o this
pedicle screw assembly are an extension (FIGS. 30-32) and
drive mechansm with a worque bead avachment (FIGS. 52
and 53). The extension allows access 1o the pedicle screw
assembly once il is in place. The drive mechanism is used 10
screw the pedicle screw assembly in place and 5 removed
from the extension once the pedicle screw assembly is set (o

the desired depth.

[0105] A tissue separator is used 1o make a path from (be
first and sccond, and potentially additional, vertebra where
the second pedicle screw assembly will be inscred. As
described above a bone biopsy needle s used 10 insert a
guide wire into the secomd verlebra where the second pedicle
screw assembly is 1o be placed. Once ihe guide wire is in
place a measurement ool (FIGS. 46 and 47) &5 used
measure the distance between the first pedicle screw assem-
bly and the guide wire, the measurement determiming the
lemith of the rod 1o be used. The second pedicle screw
assembly (FIG. 11) s then chosen according 1o the proper
lemgth of he fod. The sccomd pedicle screw assembly is
formed by a pedicle screw identical 1o the pedicle screw of
the first assembly, a poly-axial rod-assembly head (FIG. 3),
a slide ring (FIG. §), and a rod (FIGS, 7 and 9) all
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connected 1o another extension. A drive mechanizm wilh a
head o accept the end of the rod (FIGS. 48 and 49) is used
to drive the second pedicle screw assembly into the pedicle
of the sccond verichra, using the rod 1o transfer torgue from
the drive mechanism o the pedicle screw. As before the
pedicle screw is sent along the guide wire using the off-axis
screw guide in the pedicle screw, The screw i then inseried
1o the desired depth using the drive mechanism, which is
then removed leaving the extension attached 1o the pedicle
screw assembly.

[0106] A rod transfer ol (FIGS, 57 and 58) is then
inserted into the extension which is altached 10 the pedicle
serew assembly with the poly-axial rod-assembly head until
the distal end of the rod transfer weol (FI1G. 59) locks with
the end of the rod (FIGS. 80 and 61). The rod wransfer 100l
is then used 1o disengage the rod from the drve mechanism
of the pedicle screw, and guide the rod down inlo ihe
cxtension holding the pedicle screw assembly with the
pely-axial rod-capiuring bead, the end of rod wltimately
beinge pressed down into the polyv-axial rod-captoring head,
where il is beld in place by a clip ange (FIG. 16) in the
rol-capturing head,

[0107]  After the rod is pressed into the poly-axial rod-
capturing head, the rod transfer ool is removed and locking
caps {(FIG. 18) are screwed into cach of the poly-axial heads
using a drive ool and counter torque handle assembly (FIG.
65c). The counter torgue hamsdle is used 1o provide a counter
torque force fo the torque applicd by the drive iool, therchy
preventing the loading of the rod assembly with torque when
the locking caps arc tightencd inlo place.

[0108] Adier the locking caps are tightened appropriately,
the extensions are removed leaving the stabilization syslem
(FIG. 1) in place. Bone grafis can then be placed between
the two stabilized vertebrae which will then grow 1o fuse the
verlebrae logether while the stabilization system holds the
veriebral scgment.

[0109]  In addition 1o stabilization systems connection two
bony structures, such as vertebrae, stabilization systems my
be emploved that rigidly conpect three or more verlebrae.
(FI{s. 73). In a three pedicle stabilization sysiem, the outer
polv=axial head assemblics are inscried ioto the first and
second wvertehrae, which surround the third wertchra, as
described above., To position the third poly-axial head
assembly, an arc defining 100l (FIG. 74) is required since the
ril has a predefined curvature and the third, or middle,
poly-axial head assembly musi be precisely locaied to
capture the middle of the rod when it is transferred. Addi-
tionally, becanse of the additional length and curvature of
the three pedicle rod over the two pedicle rod, the end of the
rixd with the drive mechanism s formed with an angle 16 the
drive mechanism 1o minimize the diameter of the exiension
required. The additional length of the rod also requires a
differcnt rod transfer tool 1o move the rod into position in the
polv-axial head assemblies (FIG. 70, and an extension for
the middle poly-axial head assembly (FIG. 71).

[0110] FIG. 1 shows stabilization assembly 10 which
ineludes poly-axial head assemblics 1000 and 20 shown
interconnected by sl T, Rod 700 s shown fastened
securely to assemblics 100 and 200 by bocking caps 1800, As
deseribed above, poly-axial rod capiuring assembly 100 is
anchored in the patient’s pedicle by anchor 500 along a
guide wire which passcs through off axis screw guide 504 in
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anchor S00. When assembly 100 15 positioned, a measure-
menl is taken 1o e pedicle where the secomd assembly s 10
be positioned. This measurement determines the length of
rod T The poly-axial rod-assembly 2000 with proper size
rod TOD is chosen and assembly 200, with anchor SO0
altached o head 3, is positioned in the selected other
pedicle with torgee being applicd 10 anchor 500 through
drive mechanism in disial end TO2 of rod 700 which, at that
point, is in-line with the longitudinal axis of assembly 204,
From the in-line position, rod 700 is rotated swch that it has
and end capured by poly-axial rod-capluring head 1504,

[0111] While stabilization assembly 10 is shown con-
nected by rod T, any type of conpector for connecting
anchor assemblics 100 and 200 could be used and is within
the scope of the present invention. Such connectors could
include any rod, implant, fastener, or brace used for the
purpese of connecting anchors mounted in bony struciures.
Furnther such connectors may be rigid, as rod M, may be
clastic, as bands, cables or artificial ligamenis, or may be
dynamic such as the dyvpamic brace described in United
States Patemt Application, Ser. No, 100914,751 fled Aug. 9,
2004 and  entitled SYSTEM AND METHOD FOR
IYNAMIC SKELETAL STABILIZATION, which is herein
incorporated by reference.,

[0112] FIG. 2 shows assembly 200 and it has poly-axial
head 300, anchor SO0, rod 700 and slide ring 800, Slide nng
K00 allows rod T 1o translate in position so thal proximal
cmd 701 can be carcfully adjusicd to fii inio poly-axial rod
capturing head 1500 of assembly 1M as shown in FIG, 1.
Rod 700 includes a distal end 702 wiih a drive mechanism,
and a proximal end 701 shaped such thal is can be captured
by poly-axial rod-capluring head 1500 shown in FIG. 1.

[0113] FIG. 3 shows poly-axizl rod-assembly bead 300
having main body 316 and arms 318 and 318k Arms 3184,
b are created by channel 320 on the center line of poly-axial
head 300, A bore extends through the longitudinal center line
of poly-axial head M0 and the bore has a spherical portion
baving threads 324 cut therein, As will be seen with refer-
ence (o FIGS, 10 and 106, the spherical portion allows the
head to rotate about the top of a bone anchor while threads
324 allenw bead 300 o gain access o, and interconnect to Lhe
head of the bone screw,

[0114] Head 300 also has channcls 326a and 3260 in
opposing arms 38, b, which arms receive slide ring pins
of bracket B0 as will be described. Head MM also has
machined surfaces 328a and 3285, These surfaces allow for
Iocking onto a guide Lip or extensions 1o be described
hereinafier. Surfaces 328a, b have iorquing surfaces 3300
and AME for locking purposes, also o be described bere-
mnafter. Anm JBH also has cuts 332 amd 33, which accepl
lescking member 3700, shown in FIG, 37 10 enable locking
of extensions o head 30 a5 will be described in greater
detail with reference 1o FIGS, 30-32. Machincd surface
328a also includes a recessed area 336 which is positioned
as a keyway 1o allow an extension 1o be locked omo head
300 in only one dircction. Thercfore surface 336 is con-
structed only on surface 3282 and not on surface 3286, Head
300 also includes screw threads 338 for receiving bocking
cap 1800 of FIG. 18.

[0115] FIG. 4 shows a sectional view of FIG. 3 taken
along line 3-3, and illustrates spherical portion 350 with
threads 324, and cylindrical portion 352 formed by interior
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will 401. Sphencal portion 350 wilh threads 324 allow the
threaded portion of anchor 500 from FIGS. | and 5, © b
threaded onto head 300, When anchor 500 & threaded
beyond threads 324, the threaded portion of anchor SO0
becomes captured im eylindrical portion 352, thereby allow-
ing anchor 500 to move in relation 1o head 300 up 1o a 30°
angle from the center line, which translates into 60 degrees
of conical freedom. While 60 degrees of conical freedom is
described with reference to the preferred embodiment, any
amount of poly axial movement is well within the scope of
the present invention.

[0116] FIG. 5 illusrates anchor SO0, which in this
cmbodiment 5 a screw having threads 506 which arc
inserted inlo the pedicle or other bony structure. While
anchor S0 is shown as a screw, any other type of anchor that
could be inserted into a pedicle of a vertebra is within (he
scope of the presentl invention. Anchor 500 also includes
screw threads 501 which thread in the opposite direction
from threads 306 for attaching anchor 504 10 head 300
shown in FIG. 4. Anchor SO0 also includes a torque transfer
drive mechanism 505, which mates with lomue ransfer
drive 706 shown in FIG, 7, used in daving anchor S(H) into
the pedicle of the spine. Anchor 500 also includes stop
limiting collar 502, which is slightly larger in diameter then
sphierical portion 350 of hesd 300 shown in FIG. 4, allowing
head SLO with threads S01 of anchor S00 1o be movably held
by evlindrical portion 352 of head 300, thereby allowing
rotation of head 300 in relation o anchor S00.

[M17]  As discussed, anchor S0 also includes threads S06
which are bone threads used to purchase anchor S0 inio a
pedicle. Included near the distal end of anchor S0 i off-axis
serew punde S04, which is a evlindrical bore passing through
the treads 506 of anchor 300 and out up 512, This bore is
used to pass anchor S0 down a guide wire 1o direct the
anchor into a pre-tapped hole in the pedicle as discussed,

[0118] FIG. 6 i= a cross-section of anchor 300 showing
oll-axis serew guicke S04, This channel, at 115 distal end 601,
receives a guide wire, the end of which is positioned within
the tapped hole in the bone. The screw is passed down the
guide wire until distal end 601 enters the tapped hole in the
pedicle. Of-axis screw puide 504 is a1 angle alpha from the
center line of anchor SO0, Alpha can be any small angle, buat
is preferably in the range of 10°-15°, As a bore, of cannu-
lateon, through the entire serew, as 15 commonly practiced in
the industry, weakens the screw and limits the size of guide
wire that can be employed, the off-axis screw goide S04,
allowes for the benefit of placing the screw in the tapped hole
using a guide wire, while preserving the sirength of a
non-canmelated screw, Afler the screw has been delivered,
the guide wire is removed and the screw can then be screwed
into the pre-tapped hole in the pedicle.

[0119] FIG. 6 also illustrates drive mechanism 508 for
cngagement by drive surfaces of tightening tools, such as the
drive tool shown in FIG. 52 or the drive mechanism of rod
T shown in FIG. 7, for driving anchor 500 into the bone.
Swp limiting collar 502 allows a mated head, such as
poly-axial rod-assembly head 300 from FIG. 3 or poly-axial
rod-capturing head 1500 from FI1G. 15, o have a poly-axial
motion with respect o anchor 300,

[0120] As discussed above, 1o create a tapped hole in a
pedicle, the surgeon inserts a bone biopsy needle into the
bone. Then the wop portion of the bone biopsy necdle is
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removed and pulled oul kaving a cannula (an open lube)
exiending from outside the paticnt down 10 the newly
crcated hole in the bome. A guide wire, which can have a
diameter on the order of two millimeters, is passed down
inside the canmula and over the guide wire and dilators are
senl down o create a passageway between the muscle tssue.

[0121] Mext, the anchor, or bone screw, must be inseried
into the hole. Typically, & cannulated screw is used with a
hole all the way through the longitudinal axis. Because some
of the screws an be as small as 5.5 millimeters on the major
diameter, the minor diameter is extremely small. Conse-
quently, oaly a very small bole will work because otherwise
the screw loses strength. Thus, the holes tend to be small, on
ithe order of 1 millimeter. However, even wilh a cannulation
of 1 millimeter the screws may break, either as a resull of
misplacement, or when they are used on heavy or aclive
patiems, Also, a small cannulation diameter requires a small
guide wire, which in turn creates several problems for the
surgeon. Small wires can kink, or become bent, or get caught
when the screw is being advanced.

[0122] When a guide wire 15 caught inside a screw il
begins 1o advance with the screw and can move beyond the
planc of the vertebeal body thereby puncturing through the
amlerior portion of the vertebral body causing trauma 1o the
sofl tissue and vessels anterior 10 the veriebral body. The
anchor of the present invention, which is formed with 1he
off-axis screw guide, together with a cannula with a groove
down iis entire length allows ihe guide wire 10 remain
outside the cannula while the screw 1s within the cannula.
This allows for much thicker guide wires to be used, for
example 2 millimeters in dismeter, without sacrificing (he
strengih of the serew or having guide wire issues of kinking
or wire advancement while the screw is being positioned.
[0123] FIG. 7 illustrates rod 700 which has distal end 702
in which drive mechanism 7046 is positioned. Drive mecha-
nism 76 mates with drive mechanism 505 as shown in FIG.
12, Bod 700 also includes rod curved body portion 703 in
which the rod is partially curved 10 conform to & paticnl.
Sliding surfaces 708 are constructed 1o engage with slide
ring 800 (FIG. §).

[0024] Proximal end 701 of rod 700 must accomplish at
least two functions, fisst driving the rod/poly-axial head
assembly as an extension of a driver, such as the one shown
in FIG. 48, and second being captured by poly-axial rod-
capluring assembly 1500 shown in FIG. 15, which allows
for the repositioning of rod 70 from the in-line position
shown in FIG. 11 to the “horizontal” position for mating
with assembly 1M as shown in FIG. 1. Specifically, rod 700
has driving surface 710 10 engage a special head of the
driving 1eal shown as bead 4901 in FIG, 49, Drving surface
TID engages with the head of the driving ool and allows
torgue 1o be transferred from the driving tool through rod
T and imto anchor S00 which is then serewed into a pedicle
or other bony structure. Opposing drive surface 710 is
lecking surface 714 which s designed 10 engage with the
bottom surface of locking cap 1800 from FIG. 18, The
locking of rod T using locking caps 1800 will be discussed
in greater detail with reference o FIGS. 22 and 23

[0125] Proximal end 701 of rod 700 also incliudes spheri-
cal portion 711 having a diameter larger than the diameter of
rod T for the purposes of allowing the cavity of poly-axial
rod-capturing head 1500 (FIG. 15) 1o capture rod 700 and

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 50 of 62



US 2006/0036244 Al

1 keep the spherical portion T11 engaged with head 1500 as
will be discussed with greater detail with respect 1o FIG, 15,

[0126] Proximal end of rod 700 must also be capable of
being captured by rod transfer tool 5700 shown in FIG. 57,
such that the rod transfer ool is engaged with rod 700 umtil
it is neanng the hofusontal position al which point rod 700
must disengage from the rod transfer tool so thal i may be
engaged with the poly-axial rod-capturing head. Rod trans-
fer teol engagement mechanism 720, which is duplicated on
the opposing side of spherical portion 711 includes ramp 715
which allows tines 5905 and b from FIG, 59 of the rod
transfer ool 1o slide up, over lip 722, and into recess 713,
thereby engaging end T01 with the rod transfer tool until
tines S908a and b of rod transfer ol ST0 are tumed 1o the
point that they can slide out of exit ramp 716, which conrols
the release of the tine from end 700, While engaged in recess
T3, tines 5905a and bare free to rotate about an axis nommal
o flais T12a and T1Zh,

[M127] As the tool pushes on proximal end 701, that end
rotates toward assembly 100 (FIG. 1) until end 701 of rod
T 1= in position o be caplured by head 1500, Al that point,
the angle of rod 700 with the pushing instrument is such that
the tincs of the instrument are pushed oul of cylindrical
recess 713 and out through exit ramp 716 thereby releasing
proximal end 701 10 be engaged imo head 1500, The
operation of rod transfer engagement mechanism, along
with the distal end of the rod transier ool of FIG. 57 will
b discussed with greater detail with reference to FIGS. 63
and 65

[0128] Once engaged with both heads 30 and 1500,
locking caps can be inseried inlo each of heads 300 and
1500, such that the ends of the locking caps are engaged with
Iocking surfaces T14 and 7M. Locking surfaces 714 and T04
are preferably curved 1o have locking cap 1800, shown in
FIG. 18, not foree rod 700 inlo a position that is normal o
the bottom of the locking cap, bul rather a position that
allovoes rod TOD Lo assume 1% nalural rolation. Therchy
allowing for installation of the rod in positions that accounts
for variations in anatomical positioning of the vertebral
hodies.

[M129] FIG. 8 illustrates slide ring $00 which includes
main body cylindrical portion 808, and cxtension dog-car
tincs ¥02a and 802, Dog-car tincs 802q, and b allow rod
T to register with racetrack openings 326a, b of head 300
as shown in FIG. 3. This facilitales up-cown movement of
rodd T0 wiih respect 1o assembly 200 (FIG. 1), This then
allows for a vanation in height of the rod to occur when the
rod is in process of being translated from an in-line position
1 an approximately S degree position [or engaging rod-
capluring assembly 104,

[@130] Also, as shown in FIG. 8, slide ring 800 includes
a portion having flats 8030, 8035 and B03c and partial fats
8064 and 8065 forming a hexagonal saddle in which sliding
surfaces TOS rest, While a hexagonal saddle 1s shown, any
shape of saddle may be used that capiures rod 70 in a
manner that prevents rotation of rod 700 within the slide ring
and albows rod T00 1o shide freely therein. As stated, these
surfaces are constructed (o allow slide ning 800 10 mate with
flats TS5 of rod 700 and to allow rod 700 10 slide in head 300
while being held by slide ring B0 which in turn is held by
cars 802a and ®026 inside openings 326a and 326b, respec-
tively, of head 300, Surface 804 is used 1o contact anchor
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S00 from FIG. 5 dunng the locking of the polv-axial head
assembly, which will be discussed in greater detal with
reference 1o FIG. 22aq

[0131] FIG. @ shows rod 700 mated with slide ring 800
which allows rod 700 to move laterally with respect to slide
ring 800, The preferred distance of such movement, approxi-
mately 1 centimeter of translation, is allowed along track
T05. For muliilevel procedures, discussed wiith reference
FIGS. 67-77, approximately 15 millimelers of translation is
required.

[0132] FIGS. 10 and b show the mating of head 300 with
anchor S00, with the following description applying also 1o
e mating of head 1500 from FIG. 15 with anchor 504,
Anchaor 500 has stop limiting collar 502 and threads 301, As
threads 324 in spherical portion 350 of head 300 advance
beyomd threads 501, spherical portion 510 of anchor S00
becomes capiured by cylindrical portion 352 of head 3040
This allows angulation, shown in FIG. 106, between head
300 and anchor 500 with the preferred angulation 1o be about
30 degrees from centerline, yiclding 60 degrees conical
motion. An interesting feature o note i that screw threads
S01 of anchor 3M and screw threads 324 of spherical
poftion 350 essentially bind creating a cold weld tvpe of
mate when pressure 15 applicd from the top in an axial
direction through the rod and slide ring to drive 505, such as
when lecking cap 1800 from FIG. 18 is tightened ino head
300,

[133] FIG. 11 shows a complete poly-axial rod assembly
1101 formed by anchor S00 mated with poly-axial rod
assembly head M which is in i bolding rod 700, where
rod T is shown in its in=line orientation with anchor S(4.

[0134] FIG. 12 s a cross-sectional view of FIG. 11
showing that in the in-line oricntation, drive mechanism 7046
of the rod 700 15 mated with drive mechanism 505 of anchor
SO0, such that assembly 1101 is ready 10 be delivered into
e pedicle as discussed above.

[135] FiG. 13 shows rod 70 in ihe process of being
translated from the in-line oricntation such as would occur
when rod 700 is being rotated for mating with a rod-
capiuring head assembly (not shown). The procedure and
ol wsed for this translation will be described hereinafier.
Note thal during this wranslation, cars B02a and 8025 {not
shown) move upward in opening 3260 while rod 700 is frec
o move laterally with respect to head 300 via flats 705
nding in the slide nng.

[0136] FIG. 14 shows a poly-axial rod-capluning assem-
bly 100 having rod-capturing head 1500 positioned on
anchor 500, Clip ring 1600 is shown positioned in groove
1510 constructed on the inside face of body 1401, Ring 16040
opens by moving backwards as force is applied 10 0t by
miating end 701 of rod 700 {not shown), Once end 701 passes
into housing 1401, ring 1600 resumes its normal dimensions
therehy preventing rod end 701 from coming out of body
1401 resaliing in rod end 701 being captured by head 1500,
The foree required 1o deform ring LSOO and the returning of
ring L&) back 1o i1s orizinal position yields a lactile as well
as audible sensation which can be fell and beard by (he
supgeon performing the procedure, allowing the sufgeon 1o
know that the rod has be placed in the proper position in
head 1500. Note that the back wall of clip ring groove 1510
is of a greater diameter than outer diameter 1604, shown in
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FIG. 16, of clip ring 1600, Therefore, clip ring groove 1510
has room to allow for the expansion of clip ring 1600 into
the groove to allow spherical potion 711 of fod 700 from
FIG. 7 1o pass by clip ring 1600,

[M37] FIG. 15 shows head 1500 having threaded spher-
cal portion 1520 for mating with anchos 500 as discussed
above with respect (o head 300, Reduced arca 1521a amd
1521b form a groove with ledge 1501 acting as a stop. This
: acoepls an extension, such as the extension shown in
FIG. 30-32. Body 1401 includes a horseshoe opening 1522
and interior surfaces 1506q and 15065, Horseshoe opening
1522 is sized 1o accept body 703 of mod 700 from FIG. 7,
while being smaller than spherical portion 711 of rod 700,
preventing rod 70 from pulling out of head 1504,

[M3B] Above surface 1501 there are two anms, 1521a and
15216, Arms 1521e and 15215 include torguing surfaces
1523 and 15236 which allow delivery of a counter-tongue
when beld by a ool as will be described with reference (o
FIG. 66a. When final tightening is given to locking cap
1800, surfaces 1523a and 15236 mate with the 100] as will
be described. Key wav 1507 allows for uni-directional
asscmbly of head 1300 on the extension insuring proper
oricniation of the extension in relation 1o head 1500, Threads
1508 are designed to receive locking cap 1800, On the far
side of housing 1401 channel 1509 allows for assembly of
the extension. Slots 1511 and 1512 are positioned on arm
15218 1o accepd a locking slider, described with reference (o
FIGS. 30 and 37 from the extension.

[0139]) FIG. 16 illustrates clip ring 1600 that mates inside
clip ring groove 1510 of head 1500 as discussed. Clip ring
1600 has an outer diameter 1604 and an inner diameter 1603
and keeping arms 1600s and 16015, These keeping arms
have flat surfaces 1605, & for preventing rotation of the clip
ring in the groove, Clip ring 1600 splavs apart as the
spherical end portion of rod 700 exens a foree on clip ring
160D as 1t enters head 1500, When the spherical portion 711
of rod TO0 enters head 1500 the sphencal portion conlacts
inmer diameter 1603 of clip ring 1600 and requires the
expamsion of 16Ma and 16015 away from one another to
allow the spherical portion 1o pass. Once that portion has
passed, there is a tactile snap that is fell when 1601a and
16016 return 1o their proper position. Holes 1602a and
16028 allow for installation of clip ring Le00 into snap ring
groove LS10 of head 1504,

[0140] Clip ring 1600 also ac1s w0 prevent the spherical
portion 711 of rod 700 from passing upward oui of head
L500. As mentioned, rod 703 cannot pull out of channel
1522 because channel 1522 has a smaller diameter than does
sphencal portion 711 of rod T00. The capluring of rod 700
in mod-capluring head 1500 allows (he surgeon 1o then
perform other activities that could take many minutes, all
while koowing that rod 700 is capturcd properly, even
though locking cup 1800 has not yet been cither installed or
tightened with the final tightening force. Rod end 700 cannot
pull oul of head 1500 Laterally, nor can it lift vertically. In
addition to allowing the surgeon to perform other procedures
before locking the assembly, this system allows the rod to be
traversed 1o adjust for a compression or distraction without
waorry that the rod will beeome dislodged from head 15040,

[0141] FIG. 17 is a cross-section of screw assembly 100
showing threads 1508 for receiving locking cap 1800 and
also showing threads 1520 of head 1500 comresponding to
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threads SO0 of anchor S0, Also the relationship between
clip ring 181(M), sphenical postion 711 of sod 700, and drive
mechanism 505 of anchor 500 are shown when rod 700 is in
the captured position before locking cap 18040 is installed.

[0142] FIG. 18 shows details of locking cap 1800 with
threads 1803 for mating with thieacds 1508 of head 1500 of
head 300, Cap 1800 has boss 1801 for applying force o a
captured rod. Driving mechanism 1%02 for tightening the
cap s also shown,

[0143] FIG. 19 s a cross-sectional view of cap 1800
illusirating threacs 1803 which can be, for example, the iype
shown in ULS. application Ser. No. 10/805,967, filed Mar.
22, 2004 and entitled CLOSURE MEMBER FOR A MEDI-
CAL IMPLANT DEVICE, hereby incorporated by refercnce
herein. Also shown are extruded appendages 1902 and 1903
for the purpose of reducing surface area, therelore increasing
pressure when locking cap 1800 comes 1o bear on a pod.

[0144] FIG. 20 shows locking cap 1ROD screwed into head
1504) such that threads 1803 are mated with threads 1508 of
bead 1500,

[0145] FIG. 21 illustrates the theead interaction of a
helical dovetail interlocking theead 2101 as described in the
above-mentioned application Ser. No. 107805967, Thread
2101 15 on cap 1800 while mating threads 2102 is on head
15040 (304Y). As deseribed in the referenced application, the
dovetail threads act (o pull the thread of the Bead imward,
instead of acting to place an ouiward foree, causing the walls
of the bead 1o splay outwardly as would occur using nor-
mally shaped threads.

[i46] FIG. 23a shows the relationship berween rod 704,
which is positioned in slide ring 800, both positioned in head
304, locking cap 1800 and anchor 500, Appendage 1903 on
Iocking cap 1800 exerts a force on locking surface T of
rod 700 when locking cap 1800 is tightened into head 304,
Surface 804 of slide ring 84 in turn ¢xerts a force on drive
mechamism S05 of anchor S0, The [orce of tghtening
lecking cap 1800 therefore, exens the necessary forces on
il clements of assembly 200 1o hobd the clements ngidly in
place relative o one another.

[0147] FIG. 225 similarly shows the relationship between
spherical end 711 of rod 700, locking cap 1800 and anchor
500. Appendage 1903 on locking cap 1800 excris a force on
lecking surface 714 of rod 700 when locking cap 1800 is
tightened imo head 1500, Surfoce TI0 of rod 700 in um
exeris a force on drive mechanism 505 of anchor 300, The
force of tightening locking cap 1800 therefore, cxens the
necessary forces on the clements of assembly 100 o hold the
glements rigidly in place relative to one another.

[0148] FIG. 23 is a cross seclional view showing an
aliernate embodiment of a locking cap 1850 in relation 1o
rod T, slide 800, and poly-axial head 300, Where locking
cap 1800 of FIG. 18 is a single body which is threaded inio
a poly-axial head, such as head 300 or bead 15040, and
cngaged surface T4 or 714 on rod 70 from FIG. 7 as
appropriate, locking cap 1850 s fommed by two distinet
elements, namely locking nng 1852 and compression cap
1856, Locking ring 1852 threads into poly-axial head 30,
which could also be poly-axial head 1500, by means of
threads 1858, Threads 1858 are described in greater detail
with reference to FIG. 21. Locking ring 1852 akso includes
drive mechanism 1854 which accepts a male drive mecha-

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 52 of 62



US 2006/0036244 Al

nism head such as the one shown in FIG. 666 attached 1o
drive shaft 6505, Locking ring 1852 is inscried first, after pod
T is properly positioned, and acts 1o compress guide fing
800, through surface 186% of the locking ring mating with
surface 1866 of the slide ring, which in turn causes guide
ring B0 o compress anchor 500, This resulls in immobi-
lizing head 300 relative o anchor 500, climinating the
poly-axial movement of head MM and anchor 300. Locking
ring 1852 locks the head/anchor assembly together but docs
not compress rod T when it is installed allowing the rod
1o slide 10 guide ring 800 allowing assemblics 100 and 200
from FIG. 1 to move relative o one another so that ihe
positioning of the entire assembly can be finalized.

[0149] Once the positioning of the assemblics is finalized,
and any other tasks needed before the rod is compressed and
made rigid, are finished, compression cap 1856 can be
installed in locking ring 1852, Compression cap 1856 is
threaded into locking ring 1852 by means of threads 1862
and drive mechanism 1860, When compression cap is tight-
ened into place, surface 1864 contacts surface T4, or 714
for assembly 100 from FIG. 1, and compresses rod 700,
causing rod T 1o lock into place with espect o guide ring
800 and become righd, or immaobile in the same manper
described with reference to locking cap 18 in FIGS. 224
and b

[0150] Locking cap 1850 has advaniages over locking cap
LE0D in that it allows assembly 1M or 200 10 be locked
togeiber in iwo phases insiead of the single phase of locking
cap 1804, The first phase, the inserion of locking ring 1852,
allows the poly-axial motion of the assembly io removed,
hobding head 300 rigid with respect 1o anchor 500, bul no
compressing mod T so that rod 700 retains the ability 1o
slide within slide ring 840, The second phase, the installation
of the compression cap, compresses fod TOO with slide ring
M, thereby causing them (o be held rigidly in place and
preventing any [uriber motion with respect o rod 700 and
guide rimg BHL. This two phase approach allows for adjust-
menls o be made while the assemblics are beld rigidly in
place but rod T is siill free io slide laterally within guide
ring 800, allowing for greater fexibility in the delivery of
the stabilization sysiem.

[0151]
1).

[0152]) FIG. 25 shows guide wire 2501 intended 10 be
positioned in a pedicle (o shown). Dilators 2502, 2503,
2504, 2505 are positioned over guide wire 2501 in consecu-
tive larger dimensions, with approximately | inch separation
in height from each. The first dilator 2502 has hole 2508
longitudimally thercthrough which allows dilator 2502 10
pass over guide wire 2501, Dilator 2502 has distal end 2509
which is tapered 10 allow for ease of assembly and insertion
through the tissue. Dilator 2503 is then passed over dilator
2502. Dilator 250M is passed over dilator 2503 and then
dilator 2505 is passed over dilaor 2504, Note that dilator
2505 has slot 2508 down one side 10 allow for the removal
of wire 2501 and puiding a screw (o the bone a8 discussed
above,

[MS3] FIG, 26 s an alternate method for insering work-
ing cannula 2505 that uses what is called an obiurator, such
a5 obturator 2600, which includes three parts. Pan 1 s
handle 2602 which has a driving surface or palm gripping
surfages 2603, and also has a hole 2605 which goes down the

FICG. 24 15 a cross-section view of system 10 (FIG,
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lemth of the handle for passing over guide wire 2501,
Handle 2602 also has hole 2604 for the purposes of receiv-
ing tube 2607 which is part 2. Tube 2607 has distal cnd 2610
which is tapered for passing the obturator through the tssue.
Obturator 2601 acts as the first three dilators and has key
way hole 2608 which allows key 2609 10 be pressed into
cannula 2608, The key way acls o cenler guide wire 2505
when obturator 2607 passes over the guide wire, Proximal
cnd of whe 2607 has radial surface 2611 which is pressed
into hole 2604 of handle 2602, Part 3 is dilator 2505 with
shot 2508 therein

[0154] FIG. 27 shows dilator 2808 assembled with the
ohturator 2601, Key 2609 is mated within channcl 2508,

[0155] FIG. 28 shows aw] 2801, As described above aw]
2807 may be used 1o cnlarge the hole in the pedicle formed
by a bone hiopsy necdle, bt it is not required where the
bone biopsy necdle, is large enough in diameter to make the
awl unnecessary. The purpese of an awl s to break through
e tough cortical bone that is present al the entrance 10 (he
pedicle. This is helpful for patients having high bone density.
Awl 2801 has handlc 2802 that is much like obturator handle
2602. Handle 2802 has opening 2803 therein for allowing
ithe awl 10 pass over guide wire 2501 from FIG. 25, Awl
2801 also has whe 2804 with distal reduced diameter surface
2BOS. The distal end has cutling surfaces 2806, iyvpically
three but any number will work, These surfaces are serrated
around cxit opening 2807, The awl is passed over the guide
wirg and then rotated down imo the bong until shoulder 2808
coftacts the bone. The awl is then pulled out, leaving a hole
in the bong, Awl 2801 may also be used 1o creale an
indentation al e bone entey point, the purpose of which is
1o facilitate the seating of the tip of anchor S0 from FIG.
5 at the anchor entry point

[0156] FIG, 29 shows tap 2901 for creating threads in (he
bone using threads 2906, The diameter of the tap is typically
anywhere from a halfl of a mallimeter 1o 1 millimecter
undersized from the thread size of the screw that will be
placed in the bone. The actual size depends on bone density.
The greater difference in the tap size o the screw size
deiermines bow much fixation and pull-owl strengih ihe
screw will bave. Preferably, one would use a hall millimeter
undersized tap. Thus, for a 6.5 millimeter screw, a & milli-
meler tap would be used. The tap has indicators 2903 on
main body 2008 which sdentifly bow deep the surgeon has
gone, Lines 2903 tvpically are in 10 millimeter increments.
Body 2905 has reduced diameter portion 2904 at the distal
cnd. At the extreme distal end are cutting surfaces and
threaded surfaces 2906 which are in the shape of an acom.
The acom shape [acilitales casier fapping and traveling
down the middle of the pedicle ralber than using a tap having
longer straight threads which tend 1o follow the trajectory of
the guide wire. The acorn tap tends to be more forgiving and
finds the center of the pedicle because it secks the softest
bone. The guide wire passes oul of awl 2901 via opening
2907,

[0157] The tap, as shown, is a fully cannulated 1ool. At the
proximal end, handle 2902 15 typically a straight ratchet
handle. This could be a non-ratchel or a T handle and it
rounls 1o tap 2901 for the purposes of ¢ase of insertion of
e tap, The tap has a tapered distal end 294 50 as 1o
facilitate proper seating within the hole so that the tap is
started casily.
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[M1SB] Adier the pedicle has been tapped 1o the desired
depah, the tap is removed and the guide wire remains inside
the largest cannula, which is cannula 2505 shown in FIGS.
25, 26, and 27. Before the screw can be inseried, an
extension must be attached o the head assembly 1D (2040
to ereate a communication channel from outside the skin 1o
head 300 or 1500 as appropriate.

[0159]) FIG. 30 shows an embodiment of an cxtension
used 1o facilitate the insenion and assembly of the stabili-
sation system and methed deseribed in accordance with ihe
present invention. Extension assembly 3001 includes b
3002 which atiaches ai oo end io 3 poly-axial head, such as
polv-axial head 300 or 1300, Over the opposing end of be
J002 4 locking ring 15 installed with spring 3004, Drive head
306, which is used o tighten the extension to a polv-axial
head, and 10 provide aitschmem for an anti torque handle,
attaches 1o locking ring 3005 and tube 32 using torgue key
307 for proper positioning. Extension assembly 3001 also
includes slide 3700 which fits into a slot on tube 3002 and
engages locking ring A0S by means of pin 3704,

[0160] FIGS. 31 and 32 shows extension assembly 3001
assembled. Starting at the proximal end, thread 3603 in drive
head 3006 acts as a mechanism for mating the driver guides
which are pant of the drive assemblics shown in FIGS. 48
through 55, io be described hereaficr. Torgue fais 3602 arc
used with anti-torque handle shown is FIG. 66a, as will be
described. Drive head 3006 mates with locking ring 3005,
Locking ring 35 provides the mechanism for locking the
extension to the poly-axial head assembly, such as the ones
shown in FIG. 11 or 14, Locking ring MMS includes sk
3806 which is fosmed o locking fing at an angle by having
the skot begin at one end below the midline of the locking
ring and end at the other end above the midline. Slide 3700
is coupled to skot 38046 of locking ring 345 by means of pin
3704 and extends down tube 3002 where i1 can engage with
a poly-axial head connected 1o the exlension,

[0161] While slide 37080 will be shown in greater detail
with reference 1o FIG. 37, s purpose is 1o lock a poly-axial
head with the extension. It accomplishes this by sliding vp
and down the wbe in response 1o ihe twisting of the locking
ring 3005, Twisting locking ring 3005 causes slot 3806 (o
move from its low end 1o its high end or vise versa. Pin 3704
coupled 1o slot 3806 wranslates the twisting motion of the
locking rng 305 inlo a linear up and down mation by slide
AT00 a5 pin 3T iraverses slol 3806 from low 10 high or
high to low. A Jocking extension at the end of slide 3700
proximal 1o the poly-axial head, shown in FIG. 37 as
clement 3701, locks the poly-axial head in place by engag-
ing with slots 332 and 33 of head 300 from FIG, 3 or shots
1511 and 1512 of bead 1500 (rom FIG. 15, The poly-axial
head is unlocked by moving the locking extension of slhidc
3700 out of the referenced slots by twisting bocking ring
3005 such that pin 3704 moves 1o the high position in slot
3806,

[0162] Tube 3002 includes numbers and lines 3100 posi-
tioned in 10 millimeter increments, which are used, if
desired, to delermine the depth the anchor has been threaded
imo the bone, Tube MM2 remains constant amd e screw
turming ool is inside the wbe, IF 3 surgeon desifes 1o go
devevn ¥ millimeters then he/she would take a ool with a
mark on it and move the mark, for example, from 1 o 5.
Tube 3002 has several openings, The first opening is 3103,
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It & the largest opening with a distance d2. The secomd
opening is opening 3104 having a reduced distance d1, This
change of distance is important during rod transfer (rotation
from in-line 1o horizontal) because the rod proximal end
enters tube 3001 a1 3103 and is guided into the poly-axial
head held by wbe MH2 by the reduced opening formed by
distance d2.

[0163] Protuberance 3601z, shown in FIG. 32, interacts
with indentions 3801 and 38015 from FIG. 38 on twist ring
3005. These indentions prevent the twist ring from inad-
vertently twisting thereby raising slider 3700 causing (he
assembly 10 unlock, In operation, o unlock the assembly
Twist ring 305 is pushed down frecing latch 380la from
latch 3601a. Spring 3004 holds the twist ring upward into a
larched position. Window 3202 allows the rod 1o back out of
the attached head during it transfer, Window 3102 s used
for inserting multi-pedicle systems as will be discussed in
greater detail with reference to FIGS. 67-77.

[0164] FIG. 33 deseribes details of the distal end of tube
302 of FIG. 30, Starting at the top here s dovetal shide
eroove 3503, Opening 3202 iz below the slide proove next
1o opening 3301 adapted for receiving head 300 or 1500
Also shown is channel groove 3306 having top surface 3303,
Grove 3M6 creales radial surface 3308, which is also a
surface for keving onto head 300 (1500). Bottom surface
3304 s adapled for conacting the head as well. Torquing
surface 3302 connects 10 the bead 10 allow for torgue
transfer from the extension o the head when the pedicle
screw is being tghiened, as will be discussed.

[0165] FIG. 34 shows openings 3103 and 3202 with key
3401 adapted 10 engage the head as will be discussed
hereinafier. Opposile side worquing surface M02 s shown as
is surface 3405 which = a groove similar o groove 3306
(FIG. 33). Triangular cut 3503 and surfaces 3405 and 3404
are adapied for mating with the head. Reduced diameter
portion 3404 mates 1o the head as well. These parls are
destzned 1o prevent a radial motion between the parls when
slider 370 s down and mating the groove of the head.
Giroove 3405 which mates 1o a portion on the bead functions
o prevents scparation that could be caused by an upward
force on extension 301,

[0166] FIG. 35 is 2 top down view looking down at tbe
3002 illustrating dovetail channel 3503, as will later be
described, for receiving sliding member 3700 from FIG. 30
Triangular portion 3502 receives key 3701 of slider 3700
shown in FIG. 37, Also shown in FIG. 35 s key way cul
3501 for receiving torque key 3007 shown in FIG. 30
Torque key 3501 mates with slot 3605 from FIG. 36, o be
described hercinafier, for the purposes of transferring lorgue
=0 thal when counter-longiee 15 applied agamst o 3602
shown in FIG. M such that transmission of lorque is
allowed from top proximal member 3006 from FIG. 31
through torque key 3007 to the lower portion of cxtension
3002,

[0167] FIG. 36 shows thai the proximal end of head 3006
has surfaces 3602 for the transmission of the lomue as
desenibed. Line 3604 shown in FIG. 36 15 an alignment line
used 10 align the exiensions relative to one another, Thread
3603 is used 1o acoept a tool as will be described. Torgque key
groove 305 is where key 37 of FIG. 36 mates, The
torgue goes between groove 3605 and slot 3501, shown in
FIG. 35, such that the one side surface s against the back
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witll of slod 3801, and the other surface s against the back
wall of slot 3605, Protuberances 3601la and 36015, as
described hereinafier, serve 1o lock the position of twist fing
3005 (FIG. 30) in the desired position.

[M&8] FIG. 37 shows slide 3700 having at its proximal
end pin 3704, Body 3702 has three surfaces, 3703, 37035
and 3703c, These surfaces go into the three mating sides of
dovetail 3503 of body 3002 as shown in FLG. 35, Triangular
clement 3701 is positioned al the distal end of slider 3700
and acts w0 lock head 300 onto the extension as has been
deseribed.

[0169] FIG. 38 shows twist ring 305 having slots 3801a
and 3801b for receiving protuberances 3601a, 36015 of wop
porticn 3006 from FIG. 36. Ring 3005 has central bore 3802
wherein it 18 positioned over the op portion of tube 3002
which is shown in FIGS. 30 and 35, Ring 3005 also has
midkdle body 3805 and distal surface 3804, Within middle
bady 3805 there is slot 38048 which is a helical pattern with
cocls 3807 and 3808 which are positioned approximately 150
degrees from one another. Sloi 3806 receives pin 3704 of
slider 3704, Since slider 3700 is fixed in rotational position,
when the twist ring is rotated it forees slider 3700 1o move
up or down as pin 3704 ravels inside slot 3806, The down
position would be when pin 3704 s against stop 3807 and
the up position woukd be when pin 3704 is against stop 3508,

[170] FIGS. 3% and 40 show head 300 with channe] 320,
Key 128 is adapled 1o mate with wbe 3002, When the pans
are mated part 3901 is locked into extension M2, On the
opposite side male surface 3401 of cxtension 3002 is mated
with female porion 336 of head 300 as well as 3285 and the
torquing surface 330a, Torgquing surface 330k s also shown
in FIG. 30, FIG. 40 shows channel 320 as well as slider
mating surface 332 of head 300, This forces the head into the
extension in only one dircction.

[0171] FIG. 41 shows a cross-section when lop section
32Ba of the polv-axial bead s inseried until it is in contact
with surfaces 3306 and 3405 of the extension. Opening 3103
is showm illustrating torquing surface 3306 there and 330a
on the opposile side. Opening 3202 of the extension 15
showen at the bodtom, One important pan of this figure s that
portion 3401 i shown interacting with postion 336, and
portion 3200 of head 300 is mated with portions 3306 and
330¢ of extension 3002. This makes this a one-way device
that can nod go in the other direction, and a clockwise
rotation of the head or a counter-clockwise rotation of the
extension would bring surfaces 33086 and 3302 and surfaces
3300 and surface 3402 into contact, thereby trapping the
head in a vertical position.

[0172] FIG. 42 shows head 300 being twisted into locking
position with respect 1o extension 302,

[M73] FIG. 43 is a cross-section through the midling of
the 3303 groove from FIG. 33, Wiih rolation, 3Ma and 3308
are in contact with portions 3402 and 3302 respectively.
Opening 3202 is shown as well as opening 3103, Channel
332 of head 304 is positioned at the same position as channel
3503 50 as 1o be in position bo receive slider 3700, tab 3701,
Portion 3284 is positioned in its locked position as shown
with portion 3306 stogped apainst stop 3302 and with 330
stopped against stop 3402, FIG. 42 shows that there is an
actual axial trapping by using the male/female key way.

[0174] FIG. 44 shows slider 3700 pushed down into
locking position by twisting the twist ring (nol shown) o
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reposilion the bwist ring ke ils lower position forcing slider
J70M cdowen 5o that clement 3700 from FIG, 37 cogages in
groove 332,

[0175] FIG. 45 shows this operation in cross-section with
lecking element 3700 of slider 3700 engaged with groove
332 in head 300, A this point the head is locked axially and
cannol redate out of s axial posilion,

[0178] FIG. 46 shows one embodiment of a measerement
teol, such as ool 4600, having legs 4602 and 4603 and
indicator arm 4605 that moves in relation o arm 4604
having the actual measurements thereon, Indicator arm 4605
has indictor 4613 1hereon showing distance between screws
displaved in lines of numbers 4612, Hamdle 4606 15 an
extension 1o beg 4603 and has a bend for finger inscrtion. Leg
4602 has handle 4607, As the handles move apart so do the
legs, pivoting around pin 4608, Fixed portion 4620 pivols
around pin 4600 connected 1o leg 4603 while indicator arm
4605 pivols around pin 610 attached 10 leg 4602, Both paris
ihen pivor about pin 4611 o that as ithe distal ends 4615 and
4614 scparate from one another, legs 4603 and 4602 pivot
aboul pins 4608 and 4611 causing arm 4605 10 move scross
e path of the radius of the arc between pedicle screws. The
radins in this case being the length from pin 4611 to (he
numbers on measuring arm 4604, This then reads the
distance at the distal end of the tool. The numbering on arm
4604 is adjusted to account for the vanance between the
implanted pedicle serew and the arm.

[0177] Tool 4600 has vwo openings 4616 and 4617 at ihe
bottom of legs 4603 and 4602, respectively. These openings
are 1o engage whatever features they are 1o measure 1he
distance between. This measurement ool would be 1vpically
used once one ScTew IS positioned. Also, measurements can

be taken across two guide wires between pedicles so that a
rodd lengih can be selecied.

[0178] FIG, 47 shows ool 4600 insened in canoula 3001
in contact with the bead of the first implanted screw such as
assembly 1M, from FIG. 1. Distal cod 4617 of tool 4600
comes (o rest on top of drive 305 and mates with drive S05.
Leg 4603 is then positioned over guide wire 2501 and
slipped down the guide wire 1o the base of the pedicke. This
then allows ihe surgeon to read the pedicle 10 pedicle
distance on the ool The measurement (ool can also be uscd
1o measure cross conpector lengihs, or another distance
within the limits of the scale of the measurement 1ool.

[0179] FIGS. 48 and 49 describe one embodiment of a
driver, such as driver 4804, Driver 4800 has three compo-
neints s shown in FIG, 49, Componenl 4804 &= the distal end
which mates with proximal end 701 of roed T00. This mating
is primarily via surface 710, but can also be with flats 712a
and T12b, for the purposes of delivering torque from (he
user's hand down throagh the driver 1o the rod and through
ihe rod 1o the screw.

[D1R0]  FIG. 49 shows ool 4800 in an exploded view. Top
portion 4802 is the proximal end, and has flats 4913, op
4912 and ring 4911. Male screw threads 4910 engage with
femabe screw threads 4905 of lower portion 4804, Middle
section 4909 has kourled surface 4909, driver guide 4908
with threaded pomion 4907 which mates with the dive head
of an extension assembly from FIGS. 30 through 32,
Section 4803 has bore 4906 extending thercthrough.
Threads 4910 mate with threads 4905 and lock top portion
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4802 10 lower portion 4804, Section 4803 can then rolale
about section 4802 and can move laterally with respect
thereto for the purpose of locking and latching itself to
threads 3603 of cxiension MM6 from FIG. 36, Lower
portion 48904 has drive head 4901 which includes distal
surface 4902 anc pocket 4904 for receiving spherical portion
741 of rod 700 shown in FIG. 9. Drave bead 491 has
opposite fats 4903 and 4902 for engaging flats 7122 and
7126 of rod 700 shown in FIG. 7.

[0181] FIG. 50 shows screw assembly 200 from FIG. 1
inside exiension 3 with 100] 4800 aboui 10 go inside
exiension 300, Handle 2902 will mate with 1onl 4800,
Portion 3001 has been latched onto head 1500 as described
above. Tool 4800 i then passed down inside the extension
and mated with ihe proximal end of rod P00, Then ihreads
4907 arc threaded inio threads 3603 of extension 3001
forcing distal end 4902 againsi rod end T1L. The threads arc
used 1o compress the assembly completely, such that a nigid
assembly occurs, allowing the su n, using ralchet handle
2902 on proximal surfaces 4913 amd 4911 of ol 480, 1o
rolate anchor SO0,

[0182] FIG. 51 shows spherical surface T11 captured by
distal end 4902 of ool 4800 inside extension 31, As
portion 4802 s, threaded sleeve 4803 does nol lurn simee
portion 4802 turns msile bore 4906 of thread sleeve 4803,
When tool portion 4802 tums, the rod T wms and tums
anchor S00. During this time, rod TN is effectively pan of
the anchor driving mechanism. By forming the polv-axial
rod-assembly head 304 in this manner, rod 700 is pan of ibe
anchor assembly and does not need 1o be inserted after the
anchor assembly has been pul in place. This means ihan ihe
rodl does not have 1o be delivered from ouiside the exiension
into the paticnt afier the anchor assembly has been set.

[0183] FIG. 52 shows one example of a wol, such as ool
5200, used o drive in the screw associaled with assembly
100 from FIG. 1. This differs from ool 48F1G. 48 by
replacing drive head 4901 which is designed 1o mate rod 700
with drive head 5208 which is designed to mate with drive
mechanism 508 of anchor S00 in assembly 100, Tool 5200,
therefore, s designed 1o go all the way down and inleract
with the drive mecans on the anchor itself. Al the distal end
there is distal driving member 5203 and drive head 5205
ending in driver 5204 which connects with the drive means
of the screw, The upper portions of ool S200 operate as does
tool 4500,

[M184] FIG. 53 & an exploded view of tool S2M), and
differs from the ool of FIG. 49 only in the choice of drive
heads.

[0185] FIG. 54 shows screw assembly 10 from FIG. 1,
extension M1, screwdriver 5200 which is passed down
through extension M1 10 engage the top of the drive
mechanism (ol shown) of anchor S00 insice head 1504,

[MI86] FIG. 55 shows the assembly of anchor 500, bead
1500, extension 3001, ioo] 5200 and handle 2902, This
assembly is then scnt down into the bone after the tap (over
the guide wire on the off axis screw guide, if desired) so that
anchor S00 can by embedded in the pedicle, The guide wire
i pulled out and retracted and then the screw is able 1o
overtake the axis that the guide wire had and is then tumed
down into the waiting tapped hole.

[0187] FIG. 56 illustrates one instrument for the proce-
dural step of separating muscle and fascia tissue between the

Feh. 16, 2006

first and second assemblics 100, 2040, Tool 5600 has handle
S602 and blade 3603, Blade 5603 has a sharp cutting portion
S604 and also has tip S606. On the inside of that tp 5606 is
culling surface 5605, After the pedicle is tapped, ool 6040
is used 1o open a channel from the screw 1o the next pedicle.
This is done by working through the tissue and separating
e muscle, Tool 5600 = not imtended 1o be a culing
instrument, but raiber a scparating instrumeni. However, if
the distal end gets caught on a piece of decp fascia, the
surgeon pulls up and the blade tip S606 cuts that deep fascia.
This allows the surgeon 1o work over to the second pedicle,
crealing a separated plane of tissue,

[0188] Afer the second guide wire is inserted and dilation
has occumed, an inter-pedicle measurenwent 5 laken as
discussed above so that a proper lengih rod can be selected.
The rods could be 25, 30, 35, 40 millimeters, or grealer, in
increments of 5 mm or any olher increment that would be
appropriale. Opce the rod = selected 1ois added o the
assembly discussed wilh respect w FIG. 11.

[0189] FIGS. 57 and 58 illusirate one example of a rod
transfer toal 5700, The bandle s a “pistol grip” having
clongated portion 5702 and an clongated poriion 3703 which
rodates about pin 5N o form a trigger. The trigger pushes
shiding member ST05 which moves along ¢longated portion
ST, Movement of portion 5706 operates (o rolate distal
emd portion STOT about pin ST08. As slider 5T05 moves
foreeard, distal arm 5707 rotates about pin STOR as shown in
FIG. 5% Pin 5709 allows for partial pushing motion
berween slider 5705 and end portion 5707, Distal end 5710
transcribes on arc a5 il rolates upward a5 s shiown in FIG.
58

[0190] FIG. 59 shows details of arm 5707 partially rotated
about pin 5709, Racetrack cul 5909 allows pin ST09 in (he
proximal end of arm S707 10 move from the up position 1o
the down position and then back up 1o the top. Flat area 5902
of arm 5707 cngages slider 5705 and handle 5706, Rod
transfer ool 5700 s designed o grasp rod 700 at proximal
end 701 and pulls rod 700 along the path 1o pely-axial rod
capluring assembly 1500, a1 which poimt rod transfer ool
ST, by means of cam 598 pushes rod T out of arm 5707
amd toward head 1500, Al po time does rod transfer ool
ST apply pressure 1o the sides, 1op or bottom of rod .

[0191] Distal end STI0 has bore 5906 which is a pocket
having cut 910 [or purposes of pushing the rod and urging
the rod down inte poly-axial rod-capluring assembly 100
from FIG. 1 when the rod is being transferred. End 5710
also has two tines 59054 and SM05E in pocket 5M06. Channcl
cul SM7 allows tines 59080 and 59055 10 be sprung away
from one ancther when they are being inserted onto the
spherical portion 711 of rod Tk Raised radial surface 5908
acis as a cam o push the rod away from arm 5707 when the
rod meets the particular exit angle as will be described
hercinafier.

[0192] FIG. 60 shows pockel 5906 of arm $T07 as well as
spherical portion 701 of rod 7, Note that channcls 713 in
e rodd end allow tines 59052 and SM5E 1o exit from fod end
T01 when the rod is rotated into position. The tines enter via
opening 715 which is sloped o a0l 35 3 ramp to [acilitate
entrance of the tines, Tines 5908 and 59055 have partially
radial surfaces 6001, imerrupted by fat cul surfaces 6002,

[0193] FIG. 61 shows how instrument STIM operates,
reference will be made 1o rod 700 and its features shown in

Zimvie_Zimmer Biomet v. Jackson
IPR2023-01432; Petitioners’ EX1032
Page 56 of 62



US 2006/0036244 Al

detail in FIG. 7. Once polv-axial rod assembly 200 from
FIG. 1 is inseried into the bone with cxiension 3001
conmected 1o head 300, instrument ST is inserted down the
bore of extension MM as shown. Distal end 5710 of 100
5700 engages proximal end 701 of rod 700 causing tines
5905 and 59055 10 splay apart as they engage the ramp at
the proximal end of the rod, as discussed above, When the
tines gei o lip 722 of ramp 715 they drop inio recess T13.
The shape of tines 59052 and b insure that they remain in
recess 713 uniil the end of ool 5700 is rotated inio the
release position. Tines S808a and & have a large diameter
which is perpendicular io exit ramp 716 and larger than ibe
transition from recess 713 o exit ramp 716. Tines 39057 and
b also have a small diameter which becomes perpendicular
to exil ramp 716 upon the rotation of rod 700 in tool ST00.
The small diameter of tines 59054 and b & smaller than the
transilion o exit ramp 716 allowing tines 5905z amd b 1o exit
their cogagement with rod T00 a1 the proper orientation.

[0194] Once the rod 700 s engaged with ool 5700,
upward pulling force is exeried by the surgeon which lifts
rod 700 out of mating relationship with anchor 300 by
disengaging drive mechanism 706 of rod 700 from drive 505
of anchor S as described in FIG. 5. Pulling wp moves slide
ring 800 10 the top of channel 3264, & (FIG. 11) so that the
distal end of the rod chears the 1op of drive mechansm 305
as if rofates over. By squeczing ibe ingger 5703 of iool 2700,
the surgeon begins the rotation of aom 5707 which, in tum,
causes rod T io pass through open sloi 3103 portion of
extension 3000 from FIG, 31.

[0195] FIG, 62 is a section laken through lines 62-62 of
FIG. 61 illustrating ramp 715, channel cut SM7 and arm
5707, Tines 5905q and 5056 are snapped into cylindrnical
recesses T13 on rod 700, The rod is caplured and can be
pulled up as discussed above,

[0196] FIG. 63 is a cut-away view illusirating the orien-
fation of tine 5905 in rod hole T13. Rod arm 5707 has
pocket 5906 around rod T Tines 59082 and b (b not being
shown) entered via ramp 715, Tines 5908 and has four
surfaces. It has Nat surfaces 60024 and 60025 on the small
diameter and curved surfaces 60Mla and 60018 on the large
dismeter. As stated, once the tines snap into the holes they
canned come oul wntil arm 5707 is retated so that the flats on
the tines line up with exit slot T This can only oceur when
arm STO7 moves through an are of approximately 907,
[0197] FIG. 64 illustrates ool 5700 in operation with arm
5707 rotating rod 700 from extension 3001s into extension
3001b. Note the angle that arm ST07 of tool ST is making
with respect 1o the proximal end of rod T The design 1=
such that once the rod end enters wide opening 3103 of
cxtension 30018, the tine flats will line up with the exit
ramps {25 discussed with respect o FIG. 63) and wiih ihe
help of cam 5908 will release therefrom.

[0198] FIG. 68a shows a cross-section through section
650654 of FIG. 64 and illustrates tines 59050 and 59055 in
pocker 5906 but radial surfaces 6001a and 60015 can now
pass through exit slots T16. FIG. 65h is a cross section
through section 85b-68h of FIG. 652 and again shows the
small diameter of tines 5905a and be aligned 1o pass through
the transition between recesses 713 and exit slots 716, Cam
5708 is also shown which, as it rotates, operates (o push the
rod end oui of pocket 3906,

[0199] FIG. 66a, shows the assembly for inserting and
tightening the lecking caps 18040 from FIG. 18 into the poly
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axial head assemblics 100 and 200, after rod TO0 = rolated
into place, Once rod transfer ool 5700 from FIG. 57 is
removed from extension 3001a, pod 700 nceds 1o be locked
into the rigid position shown by FIGS. 22 and 23 by the
installation of lecking caps 1800. Locking caps 1800 are
installed by the drive shaft 6505 anached 10 hamlle 6506 and
using drive mechanism head 6508, A locking cap is posi-
tioned on drive mechanism head 6508 where drive mecha-
nism head 6508 is sized to hold locking cap in place until it
is lightened into a head assembly. Drive mechanism shafl
6505 with a locking cap s insened down the extensions
30 e and b oin wm and bandle 6506 is twisted o seal
locking cap 1B into the poly-axial head assembly.

[0200] Used alone, drive mechanism shaft 6505 would not
only screw locking cap 1800 in place but would also 1end 10
place a torque on the poly-axial bead assembly due 10 (he
friction between the threads of the kocking cap 1800 and ihe
treads of the poly-axial head assembly. This force would
lad the poly-axial head assembly, with such a load remain-
ing afler the end of the procedure polentially leading 1o
problems with the assembly. To prevent this tomue from
being placed on the poly-axial bead assembly, the system of
il present invention uses anti-lorgque handle 6501 to place
an opposing force on the poly-axial bead assembly 1o the
force applicd by drive mechanism shalt 6505, Anti-lorgue
handle 6501 includes handle 6502 and ring 6503 which has
Nats 6504 dimensioned (0 mate wilh the fats of the drive
head of extension 3001, As the locking cap is tightencd in
one direction, for example clockwise, by drive mechanism
shafl 6505, an equal force w the force applied 1w the
poly-axial head assembly is applied in the opposite diree-
tion, for example counter clockwise, preventing any load
from being introduced into the poly-axial hesd assembly.

[0201] FIG. 665 shows an embodiment of 3 drive mecha-
nism shaft 6505 having a driving cnd 6508 and flats 6309 at
the proximal end with guick connect ring 6510, As
described, a locking cap, such as cap 18900 (FIG. 18) is
placed on drive mechanism head 6508 of drive mechanizm
shaft 6505, End 6308 is a tapered surface so it taper locks
with the locking cap so that the cap will not fall off, The
length of 1ol 63405 is such that end 6508 reaches assembly
200 as shown in FIG. 66 which end 6509 comes out of the
patieni s skin. Handle 6506 is connecied to the proximal end
of waol 6505 which is rotaled using handle 6506 1o tightcn
locking cap 1800 thereby locking the assembly together.

[0202] Ant-torque handle 6501 can also be used 1o dis-
connecl exlension M0 la from assembly 200 by rolating
assembly MM a. Once released, assembly Miila is removed
from the paticnt’s body and the incision can be closed
leaving the assembly of FIG. 1.

[0203] FIGS. 67 and & show a rod [or use in a mubli-level
procedure where more than two pedicle screws are used.
Hod 6600 has an arched or bent portion, 6602, so that rod
G600 has an arc that best fits the spine curvature. Slide ring
surface 6603 and distal end driving surface 6604 are 1he
same as discussed for rod 700 (FI1G. 7) except that driving
surface 66l is al ap angle because ponion 6605 is angled
with respect 1o slider 6603,

[0204]  Anhe proximal end of rod 6600 there is lop surface
660 where the locking cap will engage. Entrance ramp
6607 and spherical portion 6611 performs exactly as it does
for rod 700 (FIG. 7). Exil ramp surface 6609 leads away
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from cvlindrical surface (hole) 6608 thal 15 the same as on
rond 0D, The entire proximal end works exactly as does the
proximal end of rod 700, except for the use of surface 6701
1o be explained with respect 1o FIG. 67.

[B205] Distal angled portion 6605 i shown in FIG. 67h
and illustrates bent or arched portion 8602 of rod G604,
Surface 6701 gives more purchase for wuming the pedicle
serew and works in addition to flals 6612, Flat surface 6610
is on spherical end 6611, Flat surface 6610 will conmect with
the drive Teatires of the driver just like in the single level,

[02068] FIG. 68 illusirates the relationship of rod 6600
with extension 3001 when rod s mated with anchor SO0 and
poly-axial bead assembly 3. Because rod 66040 is longer
than rod 700 o zllow it to span three veriebrae, and has
additional curvature 1o maltch the natural curvaiure of the
sping, an angle of end 6605 is reguired 1o allow rod 6600 1o
fit inside exiension 3001 as shown in FIG. 68. This required
angle in crd 6605 allows the drve mechanism in the distal
end to maich up with ihe drive mechanism of anchor S04
Opening 3102 allows the rod transfer ool wsed in multi-
pedicle systems, shown in FIG. 69, 1o enter extension 3001,
The distal end of the rod iransfer ol operates in the same
manner & e rod transfer ool of FIG. 57, and mates with
cod 6701 in the same manner &5 descnibed with reference o
the two pedicle system.

[0207] Rod transfer tool 6900 is shown in FIG. 69. Tool
6900 has shaft 6902 and handle 6903, It has distal arm 5707
connected 1o shall 6902 by pivols 6904, which is the same
a8 discussed above with respect o ool ST00 from FIG. 57.
Tool 6900 and shafll 6902 are designed 1o span three or more
pedicles through three extensions as shown in FIG. 70,

[0208] In operation, distal arm ST07, which is part of the
mulii-level rod transfer device 6900, is placed through
window 3102 and then tines of arm S707 are snapped onto
the proximal end of rod 6600 as discussed above. Then ihe
instrument is lified to discngage the rod/screw drive mecha-
nism. Next, using handle 6803, the rod is pushed oul of
extension M1 via opening 3103,

[0209] FIG. 70 shows, in cul-away, a multi-level setup
where assembly 7000 has been added 1o 3 center pedicle
between assemblics 1M and 200, Assembly 7000 is the
same a5 assembly T cxcep that slider 800 is omitted as it
1% 0ol recpuined.

[6210] FIG. 71 shows extension TLH in greater detail.
Extension 7100 is used instead of extension 301 for the
center assembly of the mulii-pedicle sysiem. Exiension 7100
includes longitudinal cuts 7102 and 7103 on both sides of
the body. These culs allow the rod o pass through extension
T1M 5o that end 5908 can be positioned in assembly 14,
Referring back to FIG. 70, when end 5905 is within ¢xlen-
sion 3001 of assembly 100, the tines come out of the rod, as
discussed above, and tool 6901 can be removed leaving rod
G600 positioned from assembly 200, through assembly 7000
1o assembly L.

[B211] FIG. 72 shows the entire assembly with exien-
sions. Resd 600 i in its down position ready 1o acoept
locking caps, such as caps 1800, FIG. 18, in ibe manner as
discussed above.

[B212] FIG. 73 shows multi-level system T300 locked
down, Heads 300 and 1500 arc not necessanily in line with
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ils respective anchor S0 because of the axial nature of the
connection between the head and the screw, However, once
cap 1R0D is tightened, the rod, the poly-axial head, and the
anchors are held in a rigid, immovable relationship 1o one
another.

[0213] The bend in fod 6600 s predefined and can be
different for rods of differemt lengihs, By way of example,
one could have a 65 millimeter rod, a 75 millimeter rod and
an 8% millimeter rod, all having different bends. What is
presently done in mulli-pedicle systems is nol 1o have a rod
with a predefined bend, but rather 10 s¢1 all three pedicle
serews and then bend a rod, lay it in and take a Nuoroscope
shot 1o see how the rod lines up with the three screws. If it
is nod correct, it B pulled owl, re-bent and again put in
position and imaged again. I the rod is over-bent, it is ofien
scrapped. If it is under-bent 1t i re<beot wotil it is right.
However, in order to allow for use of a pre-bent rod, ihe
screws must be installed in the proper arc. Thus, instead of
bending the rod to fit the arc defined by the screws, the
screws are installed o fit a pre-defined arc. In operation,
assembly 1M i put in first just as with ihe single level. Then
a keogth is established 1o the other cnd podickes, assembly
2000 in FIG. 1, and rod 6600 = moved from the in-line
position to the bonzontal position. In so doing, & conter
portion of rod 6600 passes through one or more cenler
extensions (FIG. 70) until end S908 bocomes engaged
within extension 3001 of assembly 1M,

[06214] FIGS. 74 and 75 illusirate an example of an
instrument, such as instroment 74M, that locates the cenler
poly-axial head assembly in a three dimension space aceond-
ing 1o the arc defined by rod 6600 from FIG. 66 berween the
cmd point poly-axial head assemblies, Tool 7400 not only
cstablishes the spacing between the end point assemblics for
e cenler assembly, bul also establishes a positional depth
seiting for the middle polv-axial head assembly. Spherical
eind T2 is designed 1o be held by a poly-axial god-
capturing head, such as the one shown in FlG. 15, and
therefore, includes a spherical portion the same diameter as
ihe spherical portion of rod 6600, Thus, end 7402 can slide
down extension 3001a 1o rest i the poly-axial rod-capturing
head assembly, End 7405 is intended 1o be held in a
poly-axial rod assembly head such as is described in FIG. 3
and is therefore shaped to fit around rod 6600 by means of
u-shaped groove 7417, With the rod in an upright position,
cnd 7405 slides down inside extension 30015 from FIG. 76
1o rest on slide ring S0 inside the poly-axial head. End 7402
is held io instrument 7400 by arm 7408 formed with bend
T425 which connects to body 7403, End 7405 is connected
1o rotational member 7416 which is connecled 1o arm 7413
andd is able 1o rotate in relation 1o instrument 7400 aboul axis
Ad Arm 7413 &= connected 1o body T4 by bend T412 and
T411.

[0215] Extension mounting cylinder 7406 is conpected 1o
body 7403 by pived 7423 which allows exiension mounting
cylinder 7406 o pivol in relation to body 7403, Extension
mouniing cylinder 7406 forms an arc jusi greaier than 180
degrees and is sized such that its inner diameter is equivalent
1o the ouler diameter of an exlension such as extension T100
af FIG, 71. This allows exlension mounting cylinder o be
nrounted around an extension and hold the exiension in
place with respect to instrument 7400, Grip 7421 s formed
with extension mounting cylinder 7406 and includes inden-
tion 7422 which allows grip 7421 10 be held securely. Grip
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7421 allows for the easy manipulation of mstrument 7400
such as the positioning of the instrument over the bole of the
center pedicle 5o that a determination can be made as to the
position for the center poly-axial head assembly.

[0216] FIG. 75 shows the reverse side of instrument 7400
from FIG. 74, The relationship of bodies T403 and 7404 can
he seen. Bodics 7403 and 7404 can move in relation 1o ong
ancilier along slod 7801, This movement s wsed o sel e
distance berween cnd 7405 and TH02 50 that the insirument
can be placed in assemblics 100 and 200 which have already
twe anchored in their respective pedicles. FIG. 75 also shows
slot 7423 in which resides pivet 7423 held in place by
shoulder screw 7502, Skon 7423 allows extension mounting
cyvlincer 10 be moved along the arc defined by slon 7423, The
are defined by slot 7423 corresponds exactly to the arc
defined by rod 6600 of FIG. 66 allowing the center poly-
axial assembly to be located in three dimensional space in
relation 1o assemblies 100 and 200.

[0217] To =et the center polv-axial assembly a guide wire
is inseried as described with reference 1o the setling of
assemblics 100 and 200, The hole is tapped and the screw is
inserted inlo the hole aftached o its bead 300 a5 discussed
above. This provides an axis for anchor 500 of asscmbly
TOOL but there 15 only one plane that red 6601 rod lays .
Instrument 7400 must position tube 7406 inlo thal axis,
[0218] The hole inthe center pedicle is tapped and the new
anchor assembly s insenied into the pedicle in the manner
discussed above for the other anchors. The anchor is posi-
tioned in the pedicle to hold il to get a relalive positioning
for new (middle) extension T101. Tube 7406 5 attached (o
the ouiside of extension 71001 and connectors 7404 arc
positioned on the patients skin surface and emds 7405 and
T402 are placed in iheir respective extensions. Al this point,
conmectors THM can be inseried into the incision between
the two extensions and worked down toward the spine.
When cach cnd 7405 and 7402 rcaches its respective rod
within ils extension the device will stop moving inlo the
bedy. Since connectors T4 are free 1o adjust 1o the lkength
and relative heights of each head and since the connector has
the same arc as docs the rod that will be implanted, top edge
7430 of extension mounting cylinder T4 will be fixed
relative 1o the desired are which defines the desired location
of the center poly-axial assembly.

[0219] Once the top edge of extension mounting cylinder
7406 is fixed with respect 1o the desired beight of the new
screw head assembly the screw assembly can be screwed
further into the bone. A drive tool as described with refer-
ence 1o the two pedicle assembly, is insered in side exten-
sion 7101 and middle anchor S00 is tightencd down. This
then brings extension 7101 down until a cenain line 7701,
shown in FIG. 77, on ihe exiension lines up wiih the iop
edge of extension mounting cylinder 7406, This then posi-
tions middle head 300 at the proper height so that when the
pre-bent rod is connected between the end heads the arc of
the rod at the point where il passes through the middle head
will pass with the head as discussed above,

[0220] While only a three pedicle assembly has been

shown, the procedure will work for four or more pedicle
assemblies in (e same manner.

[@221] FIG. 76 shows instrument 7400 in relation 1o all
three poly-axial head assemblics 10, 204, and 7001, and
their associated extensions MM 1a, 30016 and 7101,
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[0222] FIG. 77 shows the opposing side of the assembly
shown in FIG. T6.

[0223] Although the present invention and its acvantages
have been described in detail, it should be undersiood that
varicus changes, substitutions and alicrations can be made
herein withoul departing from the spintl and scope of (he
invention as defined by the appended claims. Morcover, the
scope of the present application is not intended 1o be limited
o the particular embodiments of the process, machine,
manufacture, composition of matier, means, methods and
steps described in the specification. As one of ordinary skill
in e art will readily appreciate from (e disclosure of the
present invention, processes, machines, manufacture, com-
positions of matter, means, methods, or steps, presently
exisling or later 1o be developed that perform substantially
thwe same function or achieve substantially the same resull as
ihe corresponding embodiments described herein may be
utilized sccording to the present invention. Accordingly, the
appended claims are intended to include within their scope
such processes, machines, manufacture, compositions of
malier, means, methods, or sleps.
‘What is claimed is:

L. An assembly for use in spinal stabilization procedures,
comprising:

a first bone anchor assembly comprising:

a first anchor a first poly-axial head mated with said
anchor such that said anchos is movable in relation 1o
said poly-axial head, said first poly-axial hesd inclhed-
ing a cavily; and

a second bone anchor assembly comprising:
a second anchor

a second poly axial bead mated with said anchor such
that said anchor is movable in relation 1o said poly-
axial head;

a slicke ring rotatably mated in said second poly-axial
head;

a connector slideably mated in said slide ring along a
distal end, and having a proximal end having an
enlarged portion;

wherein said connector s movable from a first position
axially inline with said sccond bone anchor o a
second position wherein said enlarged portion of said
conneclor rests in said cavity of said first poly axial
head, and wherein said first position & used 1o
inmplant said fiest bone anchor assembly, and said
secomd posation uscd to bold said asscmbly in a fixed
orienlation.

2. The assembly of claim 1 further comprising a snap ning
in said first polv-axial head, said snap ring holding said
enlarged portion of said connector in said cavily.

3. The assembly of claim 1 further comprising locking
caps inscried into said first and said second poly-axial beads,
wherein said locking caps act 1o lock said clements of said
bone anchor assembly inlo a fixed orieotation.

4. The assembly of claim 2 wherein said locking caps
COMPrSe:

a locking ring inscriable into said second poly-axial head
and operable to hold said slide ring, said first poly-axial
head and said first anchor in a fixed onienlation; and
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a compression cap inserlable in1o said locking ring and
operable (o hold said copnector i a fixed onentation
with said slide ring.

5. The assembly of claim 1 further comprising an exten-
sion removably attached to said first poly-axial head assem-
by, said extension allowing access 1o said first bone anchor
assembly afler implantation.

6 The assembly of claim 5 whercin said extension
COMprises:

a Wwhulsr body having an attachment mechanism for

attaching to said first poly-axial head; amd

a locking mechanism for temporarily locking said exten-

sion with sakd first poly-axial bead.

7. The assembly of claim 6 wherein said locking mecha-
nism 1% a twisl ang and a slider attached 1o said tubular body,
saicl 1wist ring twistable (o cause said slider 10 move berween
a first and second position, said fiest position tenporanily
locking said extension to said first poly-axial head, said
second position allowing said extension 1o be disengaged
from said poly axial head,

8. The assembly of claim 1 wherein said firsl anchor
includes an off-axis guide from a tip of said first anchor out
a side of said first anchor, said off axis guide allowing said
first anchor 1o be guided down a guide wire.

9. The assembly of claim 1 wherein said connector
includes a drive mechanism mated 1o a drive mechanism of
said second anchor when said connector is in said first
position, said connector operable in said fist position o
transfer torgque from a 1ool 10 said second anchor.

10, The assembly of claim 1 whercin said conpecior
includes an engagement mechanism in said spherical por-
tion, said engagement mechanism for engaging with a
conneetor transfer tool.

11. A method for assembling an assembly for stabilizing
bony structures comprising:

attaching a first bone anchor assembly 10 an extension,
said first bone anchor assembly including a first anchor,
a first poly-axial head movably connected 1o said first
anchor; and

inserting said first bone anchor assembly into a first bony
sructure along a guide wire, said guide wire passing
through an off-axis guide in said first anchor,

12. The method of claim 11 lurther comprsing:

driving said first bone anchor into said fisst bony structure
by inserting a drive mechanism into said extension,
said drive mechanism engaging with a drive mecha-
nism on said firs] anchor.

13, The method of claim 12 further comprising:

measuring a distance between said first bone anchor
assembly and a sccond guide wire inscried inio a
sccond bony structure; and

choosing a secomd bone anchor assembly based on said
measurcment, said sccomd bone anchor assembly
including second anchor, a second polv-axial head
movably connected 1o said second anchor, a slide ring
rodatably connected 1o said second polv-axial bead, and
a connector slideably mounied in said slide ring.

14. The method of claim 13 further comprising:

attaching said second bone anchor assembly to a second
exlension;
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inserling sawd second bone anchor assembly mio said
second boay structure along said secomd guide wire,
said second guide wire passing through an off-axis
guide in said second anchor; and

driving said second bone anchor into said second bony
structure by inseriing said drive mechanism inio said
second extension, said drive mechanism engaging with
a proximal end of said connector, a distal end of said
connector engaging with a drive mechanism on said
second anchor.

15, The method of claim 14 furher comprising:

rotating said connector from a first position axially inline
with said second bone anchor 10 a second position, said
second position corresponding 10 a spherical portion of
a proximal end of said connecior being held in a cavily
of said first poly-axial head by a clip ring in said first
poly axial head,

16. The method of claim 15 funher comprizing:

inserling bocking caps info said first and said second
poly-axial heads, said locking caps holding said assem-
bly in a fixed position.

17. The method of ¢laim 16 furber comprising:

removing said extension and said second extension from
said first and second bone anchor assemblics.
18, An assembly for use in spinal stabilization procedures,
said assembly comprising:

a conngctor, al least a portion of an end of said connector
having surfaces thercalong, said surfaces cxtending
along the longitudinal axis of said connector; amd

a brackel having surfaces positioned in contact with said
surfaces of said connector, and allowing said connector
to meove laterally with respect (o said bracket.

19. The assembly of claim 18 whercin said bracket further
comprises tabs protmding therefrom attaching said bracket
o a poly-axial head, and wherein said bracket surfaces
preventing said bracket from disengaging with said connee-
tor and said tabs allowing said distal end of said connector
1o become selectively disengapged from an anchor while
preventing said bracket from disengaging from said poly-
axial head.

20. The assembly of claim 19 wherein said tabs allow said
connector 1o ridate from an m-line orienlation with respect
1o the longiludinal axis of a bone anchor o an orientation
substantially perpendicular 10 said longimdinal axis, said
bracket flats facilitating said rotation.

21. A connector for use in spinal stabilization procedures,
said connector for pesitioning between pedicles of a spine,
said conneclor comprising:

a distal end adapted for mating with a proximal end of a
pedich: anchor for driving said anchor into said pedicle
by the application of force on the proximal end of said
conngctor.

22. The connector of claim 21 further comprising a
proximal end for mating with a torque transfer device for
driving sard bone into said pedicle, said proximal end also
having al least one bole for receiving locking tines from a
fidational ool applicd in-line with said conpector, sad bole
surrcainded by at least one ramp surface for facilitating said
receiving of said tines and at least one surface for preventing
received ones of said tines from disengaging with said ool
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until said conneclor has been rotaled approximately 90
degrees from said in-line position,
23, A brackel for connecting Lo a poly-axial head, com-
prising:
flats for mating with flats along a distal portion of said
conneclor, said flats preventing said bracketl from dis-
engaging wilh said connecior while still allowing said
connecior to be laterally adjusied with respeci 1o said
bracket; and

tabs protruding cutwand from said bracken, said tabs for
attaching said brackel 1o a poly-axial head, said 1abs
allowing said brackel to rotate relative 1o said poly-
axial head.

24, The bracket of claim 23 wherein said bracket allows
said connector 1o become selectively disengaged from mat-
ing with said pedicle anchor while preventing said bracket
from disengaging from said poly-axial bead.

25. A poly-axial head for use with a pedicle screw, said
head comprising;

a distal end for axially connecting to a proximal cnd of a
pedicle anchor embeddable in a first pedicle;

a cavity defined within said head for receiving the proxi-
mal end of 3 conneclor;

a groove positioned al least aroumd a portion of the
imterion walls of said cavity, said groove positicned ncar
the proximal end of said cavity, and

a snap ring partially within said groove, said snap ring
having an at-rest inner radivs slightly smaller than said
radius of said connector proximal end and having an
cxpansion inncr radius slightly larger than said con-
nector proximal end such that when said conneclor
proximal end is pushed against said ring said radius
expands into said groove io iis larger radius so as o
allow said connector proximal end 1o pass fully into
said cavity.

26, The poly-axial bead of claim 25 whercin the expan-
sion and contraction of said snap ring provides tactile
feedback 1o a wser applying force 1o said connector proximal
end.

27, The poly-axial head of claim 25 whercin said expan-
sion and contraction of said snap ring provides audible
feedback 10 a user applying force 1o said connector proximal
end

2¥. The poly-axial head of claim 25 whercin said ring
resuming its smaller radius after said connector has passed
by serves o prevent sakd connector end from coming out of
saicl head cavity.

2%, The poly-axial head of claim 25 further comprising:

means in said head 1o prevent said ring from rotating.

30, The poly-axial bead of claim 25 wherein said head is
open on one wall thereof 1o allow said connector shank to
pass into said cavity, said shank being partially in and
partially out of said cavity, said head being prevented from
blocking said open area.

31. The poly-axial head of claim 30 wherein said opening
in sapd wall has a radivs large enough to allow said shank o
pass therethrough and small enowgh o prevent said connec-
tor proximal end from passing therethrough.

32, A poly-axial head for use with a pedicle screw, said
head comprising:
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a dustal end for axially connecting to a proximal end of a
pedicle anchor, said distal end having a ploy-axial
receptacle for receiving therein the poly-axial bead
portion of said pedicle screw, said receptacle compris-
ing:

threads for allowing said receptacle io thread onto and
past mating threads positioned around said head portion
of said pedicle screw; said poly-axial head further
COmprising:

a cavity defined within side walls of said head for mating
with the distal end of a connector, said connector
rolatable from a position in-line with the longitudinal
axis of a mated pedicle serew (o a horizontal position
such that the shank of said conmecior spans from said
mated pedicle 10 a second pedicle, said connector
proximal end, said cavily comprising:

means for allowing said conneclor 1o lemporarily mate
with a drive mechanism of a driver for the ransfer of
porque 1o said anchos.

33. The poly-axial head of claim 32 whercin said lempo-

rary maling mcans comprises:

a pair of top and bottom bounded openings, cach said
bounded opening in an oppesing side wall of said head,
said openings being elongated along the longitudinal
axis of sapd cavity, said slois capluring tabs protruding
from a bracket positioned around the distal shank
portion of said connector while allowing said bracket 1o
slide longiadinally therein.

4. The poly-axial head of claim 33 whercin said bound-
ing of said openings controls the longitudingl distance of
said slice.

35, The poly-axial head of claim 32 wherein said side-
walls comprising:

a pair of opposing openings therein, said openings
unbounded on their proximal end 50 as o allow said
connector 1o rolale 1o said borizontal position thereby
extending out of the confines of said cavity,

36, The poly-axial hesd of claim 32 wherein said side-
walls have a proximal end adapted for temporarily being
mated 10 an extension, said extension being tubular and
encompassang said connector when said conpector is in-line
with saud pedicle screw,

37. The poly-axial head of ¢laim 36 wherein sand mating
comprises means for redating a distal portion of said exien-
swon mnbe locking position al said proximal end of said
sidewalls.

A8, The poly-axial head of claim 37 wherein said proxi-
mial end of said sidewall further comprises at least one slot
for receiving a locking device extended from said exiension,
said device operable for preventing said extension from
rotating with respect o said head.

3. Aldocking cap for locking a bone anchor assembly, the
bone anchor assembly including a poly-axial head, an
anchor connected to said poly axial head, and a conmector
slidably engaged with said poly-axial head, the locking cap
COMprEsing:

a locking fing having an ouler cngagement mechanism fog
mating with said poly-axial head, and an inner engage-
ment mechanism, said locking ring opersble 1o lock
said poly-axial head and said anchor into a rigid
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relationship when maled with said polv-axial head,
while allowing said connector (o slide within said
poly-axial head; and

a compression cap having an engagement mechanism for
mating with said inner engagement mechanism of said
locking fing, said COMpression cap compressing on sail
connecior when said compression cap is cngaged into
said locking ring, thereby preventing said conncetor
from sliding in said poly-axial head.

40. The locking cap of claims 39 wherein said bone
anchor assembly further comprises a slide ring rodatably
mounted in said poly axial bead, said conmector mounted in
said slide ring, wherein said slide ring allows sawd connector
to slidably move relative to said poly axial head, and
wherein said locking ring compresses on said slide ring
when said locking ring is engaged into said poly-axial head.

41. The locking cap of claim 39 wherein said outer
cogagement mechanism and said inner engagement mecha-
nism arc threads,

42, The locking cap of claim 39 wherein when engaged,
a surface on said bocking ring engages a first surface on said
slide ring causing a scoomd surfece on said slide ring 1o
engage with a surface on said anchor, and also causing at
least a third surface of said slide ring 1o engage with a
surface of said poly-axial head, thereby causing the locking
of said polv-axial head and said anchor,

43, The locking cap of claim 39 wherein when engaged,
a surface of said compression cap engages a first surface of
said connector cawsing a second surface of sakd connector (o
engage with a surface of said slide ring, therchy preventing
said connector from sliding in said slide ring.

44. The locking cap of claim 39 wherein the locking ring
includes a drive mechanism for receiving a tool, said ool
engaging said locking ring with said poly-axial head.

45. The locking cap of claim 39 wherein the compression
cap includes a drive mechanism for receiving a tool, said
ool engaging said compression cap with said locking ning.

46. The bocking cap of claim 39 wherein afller sand locking
ring is engaged in said poly-axial head, said conmecior is
positeoned in said sliding ring, and wherein sapd compres-
sion cap is engaged with said locking ring after said con-
nector has been positioned.
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47. Amethod of locking a bone anchor assembly, the bone
anchor assembly including a poly-axial head, an anchor
connected o said poly axial head, a slide ring rotatably
mounted in said poly axial head, and a connector slidably
engaged in said poly-axial bead, the method comprising:

inseriing a locking ring into said poly-axial head, said
bocking ring forcing said poly-axial head and said
anchor inio a fxed, rigid position;

positioning said connecior in said slide ring; and

inseriing a compression cap into said locking ring, said
compression cap holding said connector in said posi-
tion relative 1o said poly-axial bead.

48, The method of claim 47 wherein inserting said locking
ring comprises screwing said locking ring inlo said poly-
axial head.

49. The method of claim 48 whercin screwing said
locking cap is accomplished using dovetail threads.

50. The meibod of claim 47 wherein inserting said com-
pression cap comprises screwing said compression cap into
said locking ring.

51. The method of claim 47 wherein said bone anchor
assembly further inclisdes a slide rnng mounted in said
poly-axial head, said connector slidably mounted in said
slide ring.

52. The method of claim 51 whercin forcing said poly-
axial head and said anchor inio a fived, rigid position is
accomplished by a surface on said lecking ring engaging a
first surface on said slide ring causing & second surface on
said slide ring fo engage with a surface on said anchor, and
also causing at beast a third surface of said slide ring 1o
cngage with a surface of said poly-axial head, therchy
causing the locking of said poly-axial head and said anchor.

53. The method of claim 51 wherein holding said con-
mector 1o saxd position mn sasd slide ring 15 accomplished by
a surface of said compression cap engaging a first surface of
said connecior cansing a second surface of said conmecior io
cngage with a surface of said slide nng, thereby preventing
said connector from sliding in said slide ring.
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