wO 2008/045719 A2 |10 00O 0 I

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization f ‘1”1‘

International Bureau

(43) International Publication Date
17 April 2008 (17.04.2008)

) IO O T O OO0 O

(10) International Publication Number

WO 2008/045719 A2

(51) International Patent Classification:
G10D 3/00 (2006.01)

(21) International Application Number:
PCT/US2007/080147

(22) International Filing Date: 2 October 2007 (02.10.2007)

(72) Inventor; and

(75) Inventor/Applicant (for US only): HESTAD, Hugh
[US/US]; 6121 Abbott Avenue, Edina, MN 54410 (US).

Agents: HAUPT, Keith, R. et al.; Wood, Herron & Evans,
L.L.P, 441 Vine Street, 2700 Carew Tower, Cincinnati, OH
45202 (US).

(74)

- . . (81) Designated States (unless otherwise indicated, for every
(25) Filing Language: English kind of national protection available): AE, AG, AL, AM,
(26) Publication Language: English AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,

(30) Priority Data:

11/539,287 6 October 2006 (06.10.2006)  US

(71) Applicant (for all designated States except US): ZIM-
MER SPINE, INC. [US/US]; 7375 Bush Lake Road, Ed-
ina, MN 55439 (US).

(71) Applicant and

(72) Inventor (for all designated States except US): RICE,
Mark [US/US]; 5149 14th Avenue, Minneapolis, MN
55417 (US).

CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,
ES, F1, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL,
IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL,
PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

[Continued on next page]

(54) Title: SPINAL STABILIZATION SYSTEM WITH FLEXIBLE GUIDES

(57) Abstract: In one embodiment, a spinal stabilization apparatus 10

4
o ¢ . __f_44 includes a vertebral anchor 12 having a head portion 28 and a bone attach-
j ment portion 30. An elongate, flexible guide 18 is removably coupled to
n the head portion 28 of the vertebral anchor 12 and has a channel 40 ex-
N p
=1 5 tending longitudinally thereof and communicating with a slot 32 in the
% N § 8 head portion 28 of the anchor 12. An elongate cord 26 may be received
§ ||~ « within the channel 40 to facilitate inserting and securing a spacer 24 be-
4] g Y tween pairs of anchors 12 installed into adjacent vertebrae of a person’s
40 i 8 40r spine.
NN - |
' /
H H
A E
E E
B =
E =|
B E
L : 354 !
ﬁi /A = R 7 §7 X
Vi
& £t s el O
. ’ \
s
bR L “\,l,
e [
b
| 7/:; [ \.::\-
N Pl
: 1
N AN AN



WO 2008/045719 A2 | NI 00 0000000 0 0 0 O

ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, T], TM), Published:

European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, —  without international search report and to be republished
FR, GB,GR,HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL, upon receipt of that report

PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,

GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).



WO 2008/045719 PCT/US2007/080147

SPINAL STABILIZATION. SYSTEM WITH FLEXIBLE GUIDES

Technical Field

[001] The present invention relates generally to spinal support devices, and more
particularly to devices that facilitate installing an implantable system for providing

dynamic stability of a person's spine.

Background of the Invention

[002] The treatment of acute and chronic spinal instabilities or deformities of the
thoracic, lumbar, and sacral spine has traditionally involved the implantation of rigid
rods to secure the vertebrae of a patient. More recently, flexible materials have been
utilized in connection with securing elements, such as pedicle screws, to provide a
dynamic stabilization of the spine; Such dynamic stabilization systems typically
include a flexible spacer positioned between pedicle screws installed in adjacent
vertebrae of person's spine. Once the spacer is positioned between the pedicle
screws, a flexible cord is threaded through eyelets formed iﬁ the pedicle screws and
an aperture through the spacer. The flexible cord retains the spacer between the

| pedicle screws while cooperating with the Spacer to permit mobility of the spine.
One drawback of traditional implantation of such dynamic stabilization systems is
that relatively large surgical sites are required to permit threading the cord through

the screws and spacer once the spacer has been positioned between the screws.

[003] While some dynamic stabilization systems have been proposed for permitting
the top loading of a spacer and cord between pedicle screws using guide rods to

direct the cord and spacer between the screws, these systems also require a

SUBSTITUTE SHEET (RULE 26)
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relatively large surgical sites and present difficulties when the curvature of the spine
causes a convergence of the guide rods that makes it difficult to position the spacer

between the guide rods.

[0004] A need therefore exists for a spinal dynamic stabilization system that

overcomes these and other drawbacks of the prior art.

Summary of the Invention

[0005] The present invention overcomes the foregoing and other shortcomings
and drawbacks of spinal stabilization systems heretofore known for use in suitable
various commercial and industrial environments. While various embodiments will be
described herein, it will be understood that the invention is not limited to these
embodiments. On the contrary, the invention includes all alternatives, modifications
and equivalents as may be included within the spirit and scope of the present

invention.

[0006] In one embodiment, a spinal stabilization apparatus includes a vertebral
anchor having a head portion and a bone attachment portion. A slot in the head
portion has an open end opposite the bone attachment portion. The apparatus
further includes an elongate, flexible guide removably coupled to the head portion of
the vertebral anchor. A longitudinally extending channel! in the guide communicates

with the slot in the head portion of the anchor, through the open end thereof.

[0007] The apparatus may further include an elongate, flexible cord sized to be
received in the channel. The cord may thereby be directed along the channel and
received within the slot of the head portion. A securing member may be coupled to

the head portion to retain the cord within the slot. The securing member may be
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carried on a portion of the guide until it is needed to secure the cord within the slot.

[0008] In another embodiment, the flexible guide may be formed from polymeric
material. The polymeric material may be integrally molded to the head of the
vertebral anchor, or it may be molded separately and thereafter secured to the head
of the vertebral anchor. In yet another embodiment, at least part of the guide
proximate the head portion of the vertebral anchor is non-polymeric, while the rest of

the guide comprises polymeric material.

[0009] In another embodiment, an implantable spinal apparatus inciudes first and
second vertebral anchors, each comprising a head portion and a bone attachment
portion. Elongate, flexible guides are removably coupled to the head portions of
respective anchors. Each guide includes a channel extending longitudinally thereof
and communicating with a slot formed in the head portion of the respective anchor.
An elongate, flexible cord extends through the channels of the guides and through a
spacer disposed between the guides. The cord and spacer may be directed along
the guides and the cord may be received within the slots to position the spacer
between the vertebral anchors. The apparatus further includes securing members
associated with the vertebral anchors for retaining the cord within the slots of the

respective anchors.

[0010] In vet another embodiment, a method of stabilizing a spine through an
incision includes securing at least first and second anchors to respective first and
second vertebrae, coupling a spacer to an elongate cord, directing the cord between
guides extending from the anchors, flexing the anchors to receive the spacer
therebetween, directing the cord and spacer along the guides to an installation

position between the anchors, and removing the guides from the anchors.
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[0011] These and other features, objects and advantages of the invention will
become more readily apparent to those skilled in the art in view of the following

detailed description, taken in conjunction with the accompanying drawings.

Brief Description of the PDrawings

[0012] The accompanying drawings, which are incorporated in and constitute a
part of this specification, illustrate embodiments of the invention and, together with
the general description of the invention given above, and the detailed description

given below, serve to explain the principles of the invention.

[0013] FIG. 1 is a partial section view of the human spinal region illustrating an
exemplary stabilization apparatus in accordance with one embodiment.

[0014] FIG. 2A-2B are side elevation views depicting an exemplary anchor/guide
of the apparatus of FIG. 1.

[0015] FIG. 3 is an exploded perspective view of the anchor/guide of FIGS. 2A-
2B.

[0016] FIG. 3Ais a detail cross-sectional view of the head portion of the
anchor/guide of FIGS. 2A-2B, illustrating removal of the guide.

[0017] FIG. 4 is a cross-sectional view taken along line 4-4 of FIG. 3.

[0018] FIG. 5 is a side elevation view of the guide rod of FIGS 2A-2B.

[0019] FIG. 6 is an exploded perspective view of another exemplary
anchor/guide, similar to FIG. 3.

[0020] FIG. 7 is a partial cross-sectional elevation of the assembled anchor/guide
of FIG. 6.

[0021] FIG. 8 is a partial section view, similar to FIG. 1, lllustrating anchor/guides

installed into adjacent vertebrae.
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[0022] FIG. 8A is a partial section view, similar to FIG. 8, illustrating
anchor/guides installed into a curved region of a spine.

[0023] FIG. 9illustrates the apparatus of FIG. 8 further including a spacer and
flexible cord.

[0024] FIG. 10 illustrates the apparatus of FIG. 9 with the spacer being directed

along the guides toward the anchors.

[0025] FIG. 11 illustrates the apparatus of FIG. 10 with the spacer installed

between the pedicle screws and the guides being removed from the surgical site.

Detailed Description

[0026] FIG. 1 depicts a portion of a human spine, with adjacent vertebrae 14, 16
separated by a disc 15. FIG. 1 also illustrates one embodiment of a spinal
stabilization system 10 comprising anchors 12 installed into adjacent vertebrae 14,
16 of the spine using flexible, removable guides 18 inserted through a minimally
invasive incision 20 formed through the patient’s skin 22. In the embodiment shown,
at least two anchors 12, shown here in the form of pedicle screws, are fixedly
installed into the pedicle area of adjacent vertebrae 14, 16 and a flexible spacer 24
is disposed therebetween to control abnormal motion of the spine, while otherwise
leaving the spinal segment mobile. The spacer 24 and pedicle screws 12 are
coupled together by a flexible cord 26 threaded through the spacer 24 and secured
to the heads 28 of the screws 12. Such spacers 24 and cords 26 may be similar to
those used in the Dynesys® Dynamic Stabilization System available from Zimmer,
Inc. of Warsaw, Indiana. In one embodiment, the spacer 24 may be formed from
polycarbonate urethane and the cord 26 may be formed from polyethylene-

terephthalate, although it will be recognized that various other materials suitable for
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implantation within the human body and for providing stabitization of the spine while
maintaining flexibility may be used.

[0027] FIGS. 2A, 2B and 3-5 depict the exemplary combination anchor/guide of
FIG. 1 in more detail. In this embodiment, the anchor 12 comprises a pedicle screw
having a threaded shank portion 30 configured to be screwed into the pedicle area
of a vertebra. A head portion 28 of the screw is configured to receive and secure
the flexible cord 26. In the embodiment shown, the head 28 includes a slot 32
extending generally transverse to the longitudinal axis 34 of the shank portion 30
and having an open end 36 opposite the shank portion 30 for receiving the flexible
cord 26 into the slot 32 of the head 28 in a top loading fashion. Accordingly, the
open-ended slot 32 alleviates the need to thread the cord 26 into the head 28 of the
anchor 12 after the anchor 12 has been installed into the vertebral body of a
patient's spine. In this embodiment, the head 28 of the pedicle screw 12 has
generally flat faces 33 provided on oppositely disposed sides of the head 28 fo
facilitate screwing the device into a vertebra of a patient's spine using a driving tool
(not shown). In one embodiment, the pedicle screw 12 is formed from a titanium
alloy, but it will be recognized that various other materials suitable for implantation
within the human body and having sufficient strength to be securely attached to the
bone and to secure the flexible cord 26 may be used. While a uniaxial pedicle screw
is shown and described herein, it will be recognized that the anchor 12 may
alternatively comprise a hook, a polyaxial pedicle screw, or various other structure
suitable to be secured to a vertebral body.

[0028] An elongate guide 18 is removably secured {o the head portion 28 of the
pedicle screw 12 and is formed substantially from a resilient, flexible material that

permits deformation or bending of the guide 18 along its length without transmitting
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significant force to the pedicle screw 12. For example, the guide 18 may be formed
from polymeric material such as nylon, polyethylene, polyurethane, or various other
polymeric materials which are biocompatible and provide sufficient flexibility to
permit the guides to bend in flexure along their length without transmitting significant
force to the pedicle screw 12. In the embodiment shown, the guide 18 includes a
longitudinal channel 40 extending from a first end 42 toward a second end 44 of the
guide 18. The channel 40 has an opening 46 at the first end 42 that is shaped to
mate with the head 28 of the pedicle screw 12 such that the channel 40
communicates with the slot 32 formed in the head 28 of the pedicle screw 12. In this
arrangement, the longitudinally extending channel 40 may be used to guide a
flexible cord 26 from the second end 44 of the guide 18, along its length, and into
the slot 32 formed in the head 28 of the pedicle screw 12.

[0029] in one embodiment, the guide 18 is integrally molded onto the head 28 of
the pedicle screw 12. Mating surfaces between the pedicle screw and the guide are
configured to provide a mechanical interlock that is sufficient to withstand forces
applied to the guides 18 during installation of the pedicle screws 12 into the
vertebrae 14, 16 and instaliation of the spacer 26 between adiacent pedicle screws
12. However, the guides 18 may be removed from the heads 28 of the pedicle
screws 12, for example, by application of an appropriate force or by manipulating the
guide 18 relative to the pedicle screw 12, to cause the guide 18 to become
separated from the head 28 of the pedicle screw 12. The guide 18 may be integrally
molded onto the head 28 of the pedicle screw 12, for example, by a molding process
wherein the pedicle screw 12 is placed into a mold and the material forming the
guide 18 is injected or otherwise transferred into an adjacent cavity to form the guide

18 directly onto the head 28 of the pedicle screw 12. Alternatively, the guide 18 may



WO 2008/045719 PCT/US2007/080147

be formed in a molding process without the pedicle screw 12, and may thereafter be
joined to the head 28 of the pedicle screw 12 by bonding or mechanically
interlocking the guide 18 onto the head 28 the pedicle screw 12.

[0030] FIGS. 2A, 2B and 3-5 illustrate an exemplary embodiment wherein the
guide 18 is integrally molded onto the head 28 of the pedicle screw 12. In this
embodiment the first end 42 of guide 18 has first and second oppositely disposed,
downwardly extending fingers 50a, 50b, one provided on each side of channel 40.
The fingers 50a, 50b have laterally inwardly facing protrusions 52a, 52b for engaging
corresponding apertures 54a, 54b formed on opposite sides of the head 28. The
protrusions 52a, 52b mechanically lock the first end 42 of the guide 18 to the head
28. When it is desired to remove the guide 18 from the head 28, a user applies a
force to the second end 44 of the guide 18, generally in a direction that. causes
longitudinal bending of the guide 18 about an axis 56 through slot 32 in the head 28.
When the designed release load is reached, one protrusion (52a, for example) will
break free from its corresponding aperture 54a and the protrusion 52a and finger
50a will slide up an inclined face 58a between the aperture 54a and the top end 60
of head 28. The other protrusion 52b may be released from its corresponding
aperture 54b by bending the guide 18 in an opposite direction so that finger 50b and
protrusion 52b slide up inclined face 58b. With protrusions 52a, 52b free of
apertures 54a, 54b, guide 18 can be withdrawn away from head 28.

[0031] With continued reference to FIGS. 2A, 2B and 3-5, the guide 18 may
further include an aperture 70 proximate the second end 44 for receiving and
retaining a securing member 72, such as a set screw, for securing the cord 26 to the
head of the pedicle screw 12, as will be described more fully below. When the

guides 18 comprise polymeric material, the securing member 72 may be molded in
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the aperture 70 when the guides are formed. Alternatively, the securing members
72 may be coupled to the guides 18 after they are formed. Longitudinally extending
grooves 74a, 74b may be formed on the inwardly facing surfaces of the guide 18
which are defined by the longitudinally extending channel 40. The grooves 74a, 74b
are sized to direct the securing member 72 along the length of the guide 18 and into
engagement with the head 28 of the pedicle screw 12 when it is desired 1o secure
the cord 26 to the head 28 of the pedicle screw 12. In one embodiment, a driver 100
or other tool suitable for engaging the securing member, or set screw, 72 may be
inserted through aperture 70 to dislodge the securing member 72 from the aperture
and direct the securing member 72 along grooves 74a, 74b into engagement with
the threaded open end 36 of the head 28 of pedicle screw 12, as depicted in FIGS.
2A-2B.

[0032] While the securing member 72 has been shown and described herein as
comprising a set screw, it will be recognized that various other types of securing
members may alternatively be used to secure the cord 26 to the head 28 of an
anchor 12. Likewise, in place of aperture 70, the guide 18 may be configured to
accommodate these various other types of securing members and to retain them
until it is desired to engage the securing member 72 with the anchor 12.

[0033] In another exemplary embodiment, a guide may be configured as a
composite structure, comprising a first portion formed from a substantially rigid
material and a second portion comprising a flexible material. In the embodiment
shown in FIGS. 6-7, guide 80 is similar to the guide 18 discussed above, except the
first end 82 of the guide 80 is formed from metal while the rest of the guide 80 is
formed from a flexible polymeric material similar to that described above. The first

end 82 of the guide 80 is constructed to provide a releasable attachment to the head
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84 of the pedicle screw 86. In the embodiment shown, the guide 80 includes
internal threads 88 formed on confronting surfaces of the first end 82 for engaging
correspondingly formed externai threads 90 provided on protrusions 92 extending
upwardly from the open end 94 of the head 84 of the pedicle screw 86. The flexibie
portion of guide 80 may further inciude an elongate channe! 96 and an aperture
communicating with channel 96, as well as various other features shown and
described above with respect to guide 18. In this embodiment, the flexible guide 80
may be removed from the head 84 of the pedicle screw 86 by rotating the guide 80
about its longitudinal axis to thereby unthread the guide 80 from the pedicle screw
86. Alternatively, the metal first end 82 may be secured to the head 84 of the
pedicle screw 86 by laser welding or various other methods to provide a frangible
attachment having sufficient strength to withstand instailation forces while being
capable of removal from the pedicle screw 86 once instaliation is complete.

[0034] Referring now to FIGS. 1, 8, 8A and 9-11, use of the anchor/guide of
FIGS. 2A, 2B and 3-5 fo install a spinal stabilization device 10 to adjacent vertebrae
14, 16 of a spine will now be described. In FIG. 8, first and second anchor/guides
12, 18 have been inserted through a minimally invasive incision 20 formed in a
patient's skin 22 and are threadably secured into the pedicle areas of adjacent
vertebrae 14, 16 as known in the art. The second ends 44 of the guides 18 extend
outwardly from the vertebrae 14, 16 and protrude from the incision 20. With the
ends of the channels 40 proximate the second ends 44 of the guides 18 accessible
outside the surgical site, a flexible cord 26 may be directed through the channels 40
of the respective guides 18 and through a flexible spacer 24 positioned between the
guides 18, as depicted in FIG. 8. Due to the flexible nature of the guides 18, any

convergence of the longitudinal axes of the pedicle screws 12 does not hinder

10
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installation of the spacer 24, since the flexible guides 18 may be deformed to
accommodate the spacer 24 without requiring a larger incision. Flexibility of the
guides 18 is particularly useful in regions of the lumbar or sacral portions of the
spine where curvature of the spine causes significant convergence of the guides that
would otherwise present difficulties if the guides were rigid (see FIG. 8A).

[0035] With the spacer 24 positioned between the guides 18 and the cord 26
extending through the respective channels 40, as illustrated in FIG. 10, the spacer
24 and cord 26 may be directed downwardly through the incision 20 to an installation
position between the pedicle screws 12, as depicted in FIG. 1. Once the spacer 24
is in position, the securing member, such as set screw 72, may be engaged by a
driver 100 or other installation tool suitable to dislodge the set screw 72 from the
second end 44 of the guide 18. The driver 100 then urges the set screw 72 along
the longitudinal length of the guide 18, directed by the grooves 74a, 74b formed in
the guide 18, as illustrated in FIGS. 2A and 2B, into engagement with the threaded
open end 36 of the head 28 of the pedicle screw 12. Thereafter the set screw 72
may be threadably advanced into the slot 32 of the pedicle screw 12 to engage and
secure the cord 26 to the head 28 of the pedicle screw 12. The guides 18 may then
be released from the heads 28 of the pedicle screw 12 and withdrawn through the
incision 20, as depicted in FiG. 11. The outer ends 102, 104 of the cord 26 may be
trimmed and the incision 20 closed to complete the installation.

[0036] While the present invention has been illustrated by the description of one
or more embodiments thereof, and while the embodiments have been described in
considerable detail, they are not intended to restrict or in any way limit the scope of
the appended claims to such detail. Additional advantages and modifications will

readily appear to those skilled in the art. The invention in its broader aspects is

1
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therefore not limited to the specific details, representative apparatus and method
and illustrative examples shown and described. Accordingly, departures may be
made from such details without departing from the scope of the general inventive

concept.

WHAT IS CLAIMED [8:

12
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1. A spinal stabilization apparatus, comprising:

a vertebral anchor comprising a head portion and a bone attachment portion;

a slot in said head portion, said slot having an open end opposite said bone
attachment portion;

an elongate guide removably coupled to said head portion of said vertebral
anchor and adapted to extend percutaneously from a surgical site; and

a channel in said guide, said channel extending longitudinally of said guide

and communicating with said slot through said open end.

2. The apparatus of claim 1, further comprising:
an elongate flexible cord having an outer circumference sized to be received
within said channel for movement therealong and into said siot through said open

end.

3. The apparatus of ciaim 2, further comprising:
a securing member configured to be coupled to said head portion and to

retain said cord within said slot when coupled thereto.

4, The apparatus of claim 3, wherein:
said head portion includes internal threads proximate said open end; and
said securing member is a set screw having external threads corresponding

to said internal threads of said head portion.

5. The apparatus of claim 3, wherein said securing member is removably carried

on said guide prior to engagement with said head portion.

13
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6. The apparatus of claim 5, wherein said channel of said guide is adapted to
direct said securing member along said channel for engagement with said head

portion.

7. The apparatus of claim 1, wherein said guide is flexible and comprises

polymeric material.

8. The apparatus of claim 7, wherein said polymeric material is integrally molded

onto said head portion.

9. The apparatus of claim 7, wherein said polymeric material is achesively

bonded to said head portion.

10. The apparatus of claim 7, wherein at least part of said guide proximate said

head portion comprises non-polymeric material.

11.  The apparatus of claim 10, wherein said non-polymeric portion of said guide

is removabiy coupled 1o said head portion.

12.  The apparatus of claim 10, wherein:
said head portion includes first screw threads proximate said open end; and
said non-polymeric portion of said guide includes second screw threads
complementary to said first screw threads of said head portion, said first and second

screw threads cooperating to removably couple said guide to said head portion.

14
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13.  The apparatus of claim 2, further comprising:

a spacer removably received on said cord.

t4.  Animplantable spinal apparatus, comprising:

at least first and second vertebral anchors, each said vertebral anchor
comprising a head portion and a bone attachment portion;

each said head portion including a slot having an open end opposite said
bone attachment portion;

a plurality of elongate flexible guides, each guide associated with one of said
vertebral anchors and removably coupled to said head portion of said respectively
associated vertebral anchor;

each said guide including a channel extending longitudinally of said guide and
communicating with said slot of said respective vertebral anchor through said open
end of said head portion;

an elongate flexible cord having an outer circumference sized to be received
within said channels of said guides for movement therealong and into said slots of
said vertebral anchors through said respective ocpen ends of said head portions;

a spacer removably received on said cord; and

a plurality of securing members, each securing member associated with one
of said vertebral anchors and configured to be couplgd to said respective head
portion and to retain said cord within said respective slot.

15. A method of stabilizing a spine through an incision, comprising:

securing at least first and second anchors to respective first and second

vertebrae, each anchor having a head and an elongate, flexible guide extending

from the head outwardly of the incision,

15
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coupling a spacer to an elongate cord;

directing the cord between the guides;

flexing the guides to receive the spacer therebetween;

directing the cord and spacer along the guides to an installation position
between the heads of the anchors; and

removing the guides from the heads of the anchors.

16.  The method of claim 15, further comprising:

securing the cord to the heads of the anchors.

17.  The method of claim 16, wherein securing the cord comprises threadably

engaging a securing member to the respective anchor heads.

18.  The method of claim 17, further comprising:
directing the securing members along the guides to engage the heads of the

anchors.

19.  Animplantable spinal apparatus, comprising:

at least first and second vertebral anchors, each said vertebral anchor
comprising a head portion and a bone attachment portion;

each said head portion including a slot having an open end opposite said
bone attachment portion;

a plurality of elongate guides, each guide associated with one of said
vertebral anchors and removably coupled to said head portion of said respectively

associated vertebral anchor;

16
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each said guide including a channel extending longitudinally of said guide and
communicating with said slot of said respective vertebral anchor through said open
end of said head portion;

each said guide including a bend along the length of said guide;

an elongate flexible cord having an outer circumference sized to be received
within said channels of said guides for movement therealong and into said slots of
said vertebral anchors through said respective open ends of said head portions,;

a spacer removably received on said cord; and

a plurality of securing members, each securing member associated with one
of said vertebral anchors and configured to be coupled to said respective head

portion and to retain said cord within said respective slot.

20. The implantable spinal apparatus of claim 19, wherein each said securing
member is removably carried on a respective one of said guides prior to

engagement with said head portion.

21. The implantable spinal apparatus of claim 19, wherein said channel of each
said guide is adapted to direct said securing member along said channel for

engagement with said head portion.

22. The implantable spinal apparatus of claim 19, wherein:

each said head portion includes internal threads proximate said open end;
and

said securing members are set screws having external threads corresponding

to said internal threads of said head portion.

17
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23. Animplantable spinal apparatus, comprising:

at least first and second vertebral anchors, each said vertebral anchor
comprising a head portion and a bone attachment portion;

each said head portion including a slot having an open end opposite said
bone attachment portion;

a plurality of elongate guides, each guide associated with one of said
vertebral anchors and removably coupled to said head portion of said respectively
associated vertebral anchors;

each said guide including a channel extending longitudinally of said guide and
communicating with said slot of said respective vertebral anchor through said open
end of said head portion;

each said guide including a bend along the length of said guide;

an elongate flexible member having an outer circumference sized to be
received within said channels of said guides for movement therealong and into said
slots of said vertebral anchors through said respective open ends of said head
portions; and

a plurality of securing members, each securing member associated with 'one
of said vertebral anchors and configured to be coupled to said respective head

portion and to retain said elongate flexible member within said respective slot.

24.  The apparatus of claim 23, wherein said elongate flexible member is a flexible

cord,

18
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25. A method for implanting a spinal implant through an incision, the method
comprising:

obtaining at least first and second anchors, the first and second anchors each
including a head portion with a slot having an open end;

removably coupling an elongate guide having a proximal end and a distal end
to each of the first and second anchors, each elongate guide including a channel
extending longitudinally along the guide and communicating with the slot of the
respective anchor through the open end of the head portion and each guide
including a bend along the length of the guide that increase the distance between
the proximal ends of the elongate guides relative to the distance between the distal
ends of the elongate guides,

coupling the first and second anchors to respective first and second
vertebrae;

inserting an elongate member into the channel on each of the elongate
guides, wherein a flexible spacer is coupled to the elongate member,

moving the elongate member within the channels from the proximal ends fo
the distal ends;

inserting the elongate member into the slots of the first and second anchors;
and

securing the elongate member to the first and second anchors.

26. The method of claim 25, wherein the elongate member is a flexible cord.

19



PCT/US2007/080147

WO 2008/045719

1710

Q
Q

18

\

)

44

o

E.,z..s:;ﬂ:::,z:_:;:_ -4

1114111111 1)

!
i
T
_
_
|
N i
]
!
!

L

FIG. 1



PCT/US2007/080147

WO 2008/045719

2110

00

FIG. 2B

FIG. 2A



WO 2008/045719

3/10

PCT/US2007/080147

S
/
tﬁEh“H”Hit
f
S

o




PCT/US2007/080147
4/10

WO 2008/045719

™\ ¥ g ¥ &
IS S O S
ﬂﬂ/ur.wl iiiiiiiiiiii | g S g o
Ny i_ r@ﬂ
S <
X S
5
| D
\ RS ¥R
q m ¢ _ _— R
J JIr T T T [il]
o _;
< AN (I T T |

FIG. 5

FIG. 4



PCT/US2007/080147

WO 2008/045719

5/10

40
J
7

9
-
NTIN

AN

D ) T | U N
N3\ 7

(~ //

-

\ .,r\r f Y
Y

& t\ )
\ i
\ ;\\\\\\\\\\\\\

£/ v
S

FIG. 7

FIG. 6



PCT/US2007/080147

WO 2008/045719

6/10

FIG. 8



WO 2008/045719 PCT/US2007/080147
7/10

-




PCT/US2007/080147

WO 2008/045719

8/10

; o - |
" et /.
. . 1] 1311 e — .
. !E’,’I ; o e - : , /
e  was
— : i ‘ |

\ —— T - — = DT T T ..f ~r B rn/i i,.WJ;lr k g

85:\ e

—7

%

\'ﬁ,ﬁ\\

FIG. 9

~
4
\

/
{

AR

LELT
LN




PCT/US2007/080147

WO 2008/045719

9/10

“ -
- M X " MW | \/‘c | 4 9
«Q T e
N ! Y S S
L —ry 7K
......lll.‘!l‘mu__m.u—w.m...z 3 _:__4:__#._:_::__: ,,,,,, _.:,Em_;_;_;_ _.Ln_|_lﬂ_l.U;__, -75 11111111 V /ﬁ_/
37 R

FIG. 10



PCT/US2007/080147 -

WO 2008/045719

10/10

18
g
22
42

,m
/2.‘ - ! T
///// n— m L S el
b
¥l
AN =
N |
4 T
(‘ !
Y 1.1 T T (£ — mmmmm LWL
¥ : “ _ —
i
<D
5

%

FIG. 11



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings

