Office de la Propriete Canadian CA 2426019 A1 2002/05/02

Intellectuell Intellectual P
du Canada Office o opery 2y 2 426 019
Fhdtiie Canads Indushy Ganada 12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
(13) A1
(86) Date de depot PCT/PCT Filing Date: 2001/10/02 (51) Cl.Int.”/Int.Cl." AB1B 17/16

(87) Date publication PCT/PCT Publication Date: 2002/05/02| (71) Demandeur/Applicant:
(85) Entree phase nationale/National Entry: 2003/04/14 SDGI HOLDINGS, INC., US

o ST . (72) Inventeurs/Inventors:
(86) N° demande PCT/PCT Application No.: US 2001/042457 FOLEY KEVIN T. US:

(87) N° publication PCT/PCT Publication No.: 2002/034144 MOORE, JEFFREY D. US:

(30) Priorité/Priority: 2000/10/20 (09/692 980) US ESTES, BRADLEY T., US;
LIU MINGYAN, FR;

JOSSE, LOIC, FR
(74) Agent: SMART & BIGGAR

(54) Titre : METHODES ET INSTRUMENTS POUR INTERVENTIONS CHIRURGICALES INTERVERTEBRALES
(54) Title: METHODS AND INSTRUMENTS FOR INTERBODY SURGICAL TECHNIQUES

(57) Abrége/Abstract:

This Invention relates to methods and instruments for performing a surgical procedure In a disc space between adjacent
vertebrae. The instruments include a distractor (18) and a cutting instrument (52). In one embodiment the distractor includes a
body portion (20) and a pair of flanges (26, 28) extending along opposite sides of the body portion (20) such that a slot (42, 44) Is
formed between the flanges (26, 28) and the body portion (20). The cutting instrument (52) Is positionable over the body portion
(20) and into the slots (42, 44) of the distractor (18) so that the flanges (26, 28) are positioned between the cutting instrument
(52) and the adjacent tissue.

SR SR VENEN

S TR

TR RN/
4

I*I - - o, B e
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca oric B w omE
OPIC - CIPO 191




WO 02/034144 Al

CA 02426019 2003-04-14

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

CORRECTED VERSION

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date
2 May 2002 (02.05.2002)

(51) International Patent Classification’: A61B 17/16

(21) International Application Number: PCT/US01/42457

(22) International Filing Date: 2 October 2001 (02.10.2001)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

09/692,980 20 October 2000 (20.10.2000) US

(71) Applicant (for all designated States except US): SDGI
HOLDINGS, INC. [US/US]; 300 Delaware Avenue, Suite
508, Wilmington, DE 19801 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): FOLEY, Kevin,
T. [US/US]; 2877 Keasler Circle West, Germantown,
TN 38139 (US). MOORE, Jeftrey, D. [US/US]; 7122
Brenwood Drive, Horn Lake, MS 38637 (US). ESTES,
Bradley, T. [US/US]; 4712 American Drive, Durham, NC
27705 (US). LIU, Mingyan [FR/FR]; 74, Avenue Du Petit
Chambord, F-92340 Bourge la Reine (FR). JOSSE, Loic
|[FR/FR]; 13, La Plana, F-11570 Palaja (FR).

PCT

(10) International Publication Number

WO 02/034144 Al

(74) Agents: COLLIER, Douglas, A. et al.; Woodard,
Embhardt, Naughton, Moriarty & McNett, Bank One Cen-

ter/Tower, Suite 3700, 111 Monument Circle, Indianapolis,
IN 46204 (US).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ., BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ., EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, 1.C,
LK, LR, LS, LT, LU, L.V, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, PH, PL, PT, RO, RU, SD, SE, SG, SI,
SK, SL, TJ, TM, TR, TT, TZ, UA, UG, US, UZ, VN, YU,
ZA, 7ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, I, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CFL,
CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD,
TG).

Published:
with international search report

(48) Date of publication of this corrected version:
18 July 2002

[Continued on next page/

(54) Title: METHODS AND INSTRUMENTS FOR INTERBODY SURGICAL TECHNIQUES

(57) Abstract: This invention relates to methods and instruments for performing a surgical procedure in a disc space between adja-
cent vertebrae. The instruments include a distractor (18) and a cutting instrument (52). In one embodiment the distractor includes
a body portion (20) and a pair of flanges (26, 28) extending along opposite sides of the body portion (20) such that a slot (42, 44)
is formed between the tlanges (26, 28) and the body portion (20). The cutting instrument (52) is positionable over the body portion
(20) and into the slots (42, 44) of the distractor (18) so that the flanges (26, 28) are positioned between the cutting instrument (52)

and the adjacent tissue.



10

15

25

30

WO 02/034144

CA 02426019 2003-04-14
PCT/US01/42457

METHODS AND INSTRUMENTS FOR INTERBODY SURGICAL

TECHNIQUES

Field of the Invention:

The present invention relates to spinal surgical techniques and instruments.
More particularly, while aspects of the present invention may have other
applications, the mmvention provides instruments and techniques suited for

interbody spinal surgery.

BACKGROUND OF THE INVENTION

Normally, intervertebral discs, which are located between endplates of
adjacent vertebrae, stabilize the spine and distribute forces between the vertebrae
and cushion vertebral bodies. The discs may be displaced or damaged due to
trauma, disease or aging. A herniated or ruptured annulus fibrosis may result in
nerve damage, pain, numbness, muscle weakness, and even paralysis.
Furthermore, as a result of the normal aging processes, discs dehydrate and harden,
thereby reducing the disc space height and producing instability of the spine and
decreased mobility. Most typically surgical correction of a disc space includes a
discectomy (surgical removal of a portion or the entire intervertebral disc.) The
discectomy 1s often followed by preparation of the vertebral endplates to receive an
implant, such as a fusion device. Fusion of the adjacent vertebrae is used to
alleviate the pain associated with abnormal joint mechanics, premature
development of arthritis, and damage to the spinal structures.

Traditional surgical procedures for correction of spinal defects can cause
significant trauma to the nerves and vasculature adjacent the spine. The potential
for tissue trauma can be of particular concern when the surgical procedure dictates
the use of a cutting instrument in the disc space in order to remove disc and bone

material to prepare the disc space for a fusion device, intervertebral spacer, or other
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implant. In order to minimize the potential trauma, surgical procedures can require
denervation and devascularization of tissue adjacent the disc space. Other
procedures require manipulation of the nerves and vasculature in order to provide
clear access to the disc space. While reducing the potential for contact with
surgical instruments, manipulation and removal of the nerves and vasculature can
still result in trauma and an increase the time and difficulty of the surgical
procedure.

U.S. Patent No. 5,722,977 to Wilhelmy, incorporated herein by reference in
its entirety, discloses a method and instrumentation for removal of a pair of
rectangular blocks of vertebral bone tissue to provide an intervertebral recess. The
instrumentation includes an intervertebral mortising cutter and a spacer that acts as
a guide for the cutter. The procedure first requires the spacer to be inserted
between the vertebral bodies. The cutter has a cutting head that defines a cavity
that receives the spacer. In order to remove the bony material, the cutting head is
pushed around the spacer and into the disc space. One disadvantage with the
mstrumentation disclosed in the ‘977 patent is that the cutting head is positioned
between the spacer and the adjacent nerves and vasculature.

U.S. Patent No. 5,484,437 to Michelson discloses a technique and
associated instrumentation for inserting a fusion device from a posterior surgical
approach that provides protection for the surrounding tissues and neurological
structures during the procedure. As described in more detail in the ‘437 patent, the
surgical technique involves the use of a distractor having a penetrating portion that
urges the vertebral bodies apart to facilitate the introduction of the necessary
surgical instrumentation. The ‘437 patent also discloses a hollow sleeve having
teeth at one end that are driven into the vertebrae adjacent the disc space created by
the distractor. These teeth engage the vertebra to maintain the disc space height
during subsequent steps of the procedure following removal of the distractor. Tn
accordance with one aspect of the ‘437 patent, a drill is passed through the hollow
sleeve to remove portions of the disc material and vertebral bone to produce a
prepared bore for insertion of the fusion device. One disadvantage with this
technique is that the procedure is performed through a sleeve, thus limiting

working space and visibility of the surgeon. A further disadvantage is that the
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height of the prepared disc space is limited by the spacing between penetrating
portions of the distractor and the inner diameter of the sleeve.
While the more recent techniques and instrumentation represent an advance
over earlier surgical procedures for the preparation of the disc space for insertion
5  of implants between the vertebrae, the need for improvement still remains. The

present invention 1s directed to this need for improvement and provides convenient

methods and instruments for safe and effective spinal surgical procedures.
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SUMMARY OF THE INVENTION

The present invention is directed to a spinal disc space distractor having a
pair of flanges that protect adjacent tissue from a cutting instrument. The present
Invention is also directed to a spinal instrument assembly for distracting and
cutting a disc space to prepare the disc space for insertion of one or more implants
therein. The present invention is further directed to surgical methods and
procedures using the distractor and spinal instrument assembly.

In accordance with one aspect of the invention, a distractor is provided.
The distractor includes a body portion extending between a leading end and a
trailing end. The body portion has an upper surface and an opposite lower surface,
and opposite first and second sidewalls extending between the upper and lower
surfaces. A first flange and a second flange extend from the leadin g end of the
body portion towards its trailing end. The first and second flanges are spaced a
distance from a respective one of the first and second sidewalls.

In accordance with a further aspect of the invention, a distractor is provided
that includes a body portion extending between a leading end and a trailing eﬁd.
The body portion has an upper surface and an opposite lower surface, and opposite
first and second sidewalls extending between the upper and lower surfaces. The
body portion includes a cavity formed therein that extends between the upper and
lower surfaces.

In accordance with another aspect of the invention, a spinal instrument
assembly for distracting and cutting the disc space between adjacent vertebrae is
provided. The assembly includes a distractor and a cutter. The distractor includes
a body portion extending between a leading end and a trailing end. The body
portion includes opposite first and second sidewalls extending between the
adjacent vertebral bodies. The distractor also includes a first flan ge and a second
tflange extending from the leading end towards the trailing end of the body portion.
Each of the first and second flanges forms a slot along the body portion with a
respective one of the first and second sidewalls. An elongated stem extends
proximally from the trailing end of the body portion. The cutter includes a cuttin g
head at the distal end of a shaft. An upper member, a lower member, and a pair of

sidewalls extending therebetween form the shaft and cutting head. A channel
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extends through the cutting head and shaft. The channel is sized to receive the
stem of distractor and to receive the body portion of the distractor such that the
distal end of the sidewalls of the cutter are positionable in the slot and the body
portion of the distractor is received in the channel.

According to a further aspect of the invention, a distractor is provided with
an Interfitting cutter having a channel sized to receive the distractor. The cutter has
width that 1s less than the width of the distractor.

According to another aspect of the invention, a method for preparing a disc
space between adjacent vertebrae 1s provided. The method includes: accessing the
disc space through the skin and tissue of a patient; inserting a distractor into the
disc space, the distractor having a body portion extending between a leading end
and a trailing end, the distractor further including a first flange and a second flange
extending from the leading end towards the trailing end of the body portion, each
of the first and second flanges forming a slot along the body portion; and
positioning a cutting head over the body portion and into the slots.

Further embodiments, forms, aspects, objects, features, benefits and
advantages of the present invention shall become apparent from the detailed

drawings and descriptions provided herein.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a top plan view of a distractor assembly according to one aspect

of the present invention.
FIG. 2 1s an enlarged top plan view of the distal end portion of the
5  distractor assembly of FIG. 1 and the distal end portion of a cutter.
FIG. 3 1s a side elevational view of the distal end portion of the distractor
and cutter of FIG. 2.
F1G. 4 1s a perspective view of a distractor-cutter assembly according to a
further aspect of the present invention.
10 FIGs. 4(a) and 4(b) are sectional views taken through lines 4(a)-4(a) and
4(b)-4(b), respectively, of FIG. 4.
FIG. 5 is the perspective view of the distractor-cutter assembly of FIG. 4
with a handle attached the proximal end of the cutter.
FIG. 6 is a cross-sectional view of an alternate embodiment distractor
15  according to the present invention.
FIG. 7 1s a cross-sectional view of another alternate embodiment distractor
according to the present invention.
FIG. 8 is a top plan view of the distractor assembly of FIG. 1 with the
distractor inserted into a disc space from a generally posterior approach.
20 F1G. 9 1s a top plan view of the distractor-cutter assembly of FIG. 5 with
the distractor 1n the disc space and the cutter adjacent the disc space.
FIG. 10 is the distractor-cutter assembly of FIG. 5 with the distractor and
the cutter in the disc space.
FIG. 11 1s an enlarged view of the distal end portion of the distractor and
25  cutter in the disc space.
FIG. 12 is an enlarged top plan view of the distal end portion of another
embodiment distractor and cutter according to the present invention.
FIG. 13 is a side elevational view of the distal end portion of the cutter of
FIG. 12.
30
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

For the purposes of promoting an understanding of the principles of the
present invention, reference will now be made to the embodiments illustrated in the
drawings, and specific language will be used to describe the same. It will
nevertheless be understood that no limitation of the scope of the invention is
intended thereby. Any alterations and further modification in the described
processes, systems, or devices, and any further applications of the principles of the
invention as described herein are contemplated as would normally occur to one
skilled in the art to which the invention relates.

The mstruments and methods of the present invention have application to a
wide range of surgical procedures, and particularly spinal procedures for preparing
a disc space for insertion of an implant into the disc space. It is further
contemplated that the surgical instruments and methods of the present invention
have application in open surgical procedures and in minimally invasive surgical
procedures.

Refernng now to FIG. 1, a distractor assembly 10 insertable into the disc
space between adjacent upper and lower vertebrae is provided. Distractor
assembly 10 includes a handle 12 connected to a proximal end of a stem 16 via
handle coupling 14. A distractor 18 is secured to a distal end of stem 16. It is
contemplated that distractor 18 can be permanently affixed or removably attached
to stem 16.

Referring now further to FIG. 2, distractor 18 includes a body portion 20
extending between leading end 22 and trailing end 24. Distractor 18 has a pair of
opposite outermost sidewalls that are formed by a first flange 26 and a second
flange 28 secured to body portion 20 at leading end 22. Flanges 26, 28 extend
from leading end 22 towards trailing end 24. It is preferred that flanges 26, 28 are
integrally formed with body portion 20 at leading end 22. In the illustrated
embodiment, a first end wall 46 extends between leading end 22 and first flange 26
and a second end wall 48 extends between leading end 22 and second flange 28.
However, flanges 26, 28 could also be removably attached to body portion 20.

Body portion 20 has first sidewall 30 and an opposite second sidewall 32.
As shown in FIG. 3, each of the sidewalls 30, 32 extend towards the adjacent
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vertebrae between an upper surface 34 and a lower surface 36 of body portion 20.
Referring back to FIG. 2, a first slot 42 is formed between first flange 26 and first
sidewall 30. A second slot 44 is formed between second flange 28 and second
sidewall 32. Slots 42 and 44 have a width “d” sized to accommodate the distal end
of a cutting instrument 52, as discussed further below.

Body portion 20 further includes a cavity 38 formed therethrough
extending between upper surface 34 and lower surface 36. Body portion 20 has a
height H1 between upper surface 34 and lower surface 36 that corresponds to the
desired height for the distracted disc space. In the illustrated embodiment, the
leading end portion of body portion 20 tapers to a reduced height H2 between
upper surface 34 and lower surface 36 at leading end 22 to facilitate insertion of
distractor 18 into the disc space. Preferably, flanges 26, 28 have a height that is
equal to or is less than height H1 of body portion 20, and have a tapered portion
that corresponds to the taper of body portion 20 towards leading end 22. The depth
of insertion of distractor 18 into the disc space can be monitored under direct
vision, with a viewing element inserted in the disc space, or via x-ray or
tluoroscopic imaging of distractor 18.

Referring to FIGs. 2-5, according to a further aspect of the invention a
cutting instrument or cutter 52 is provided that cooperates with and is interfittable
with distractor 18 to form a spinal instrument assembly 50. " Spinal instrument
assembly 50 provides for distraction of the adjacent vertebrae and for cutting
material from the disc space and/or the adjacent vertebrae to form an implant
insertion location. Cutter 52 includes a shaft 64 and a cutting head 53 at the distal
end of shaft 64. Shaft 64 includes a first sidewall 58 and an opposite sidewall 60.
Sidewalls 58 and 60 are connected by an upper member 54 and an opposite lower
member 56. Upper member 54 includes an upper cutting edee 54a at its distal end
and lower member 56 includes a lower cutting edge 56a at its distal end. While the
illustrated embodiment has shaft 64 with a square cross-sectional shape, other
shapes are also contemplated, including, for example, a circular or rectangular
Cross-section.

Shaft 64 includes an interior channel 62 formed therethrough that opens at

the distal end of cutter 52. As shown in FIG. 4(a), channel 62 has a distal first
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portion 62a sized to receive stem 16 and body portion 20 of distractor assembly 10
with handle 12 removed from stem 16. Preferably, first’portion 02a has a size
slightly larger than body portion 20 and a shape approximating the shape of body
portion 20. This provides a slip fit between body portion 20 and cutting head 53
that will guide cutting head 53 into the disc space and into the bony material of the
adjacent vertebral bodies. Although the cross-section of the remaining proximal
portion of channel 62 can have any shape, it is contemplated that the entire length
of channel 62 has a shape that corresponds to the shape of first portion 62a.

Distractor 18 has an overall width W1 between the first flange 26 and
second flange 28 that is greater the width W2 between the sidewalls 58, 60 of
cutter 52. Distractor 18 thus ensures that when distractor 18 and cutter 52 are
interfitted the flanges or outer-most sidewalls of distractor 18 are positioned
adjacent the neural and vasculature tissue rather than the cutting edges of cutter 52.

In an alternate form shown in FIG. 4(b), channel 62 can be provided with a
proximal second portion 62b that has a size slightly larger than stem 16 and a
cross-sectional shape that approximates the outer surface of stem 16. This
mimmizes the relative movement between stem 16 and cutter 52 as cutter 52 is
slidingly advanced along stem 16.

In one alternate embodiment shown in FIG. 6, distractor 18’ has a body
portion 20” with a circular cross-sectional shape defined by first sidewall 30,
opposite second sidewall 32°, upper surface 34’ and lower surface 36°. First flange
26’ and second flange 28’ each have a curved shape that parallels body portion 20°,
although vertically oriented flanges could also be provided. First slot 42’ is
tformed between first flange 26’ and sidewall 30’ and second slot 44’ is formed
between second flange 28’ and sidewall 32°. In this embodiment, a butter would
be provided with a circular opening at its distal end and a cross-sectional shape that
allows rotation, either manually or other known power means, about body portion
20’ to cut the adjacent vertebral endplates. Flanges 26’ and 28’ protect the
adjacent tissue from the rotating cutting head. Alternatively, a non-rotating cutter
could be used with distractor 18°.

In another alternate embodiment shown in FIG. 7, distractor 18’ has a first

upper groove 21°’formed between upper surface 34°’ and sidewall 30°” and a
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second upper groove 23’ tormed between upper surface 34°’ and sidewall 32°°.
Distractor 18’ further has a first lower groove 25°’formed between lower surface
36°° and sidewall 30°° and a second lower groove 27’ formed between lower
surface 36°° and sidewall 32°°. The channel of cutter 52 can be configured to
interfit with these grooves, thus allowing the grooves to guide the cutting edges of
the cutter into the disc space. First slot 42°° is formed between first flange 26’ and
sidewall 30°°, and second slot 44’ 1s formed between second flange 28’’ and
sidewall 32°°. Grooves 21°7,23°" 25”7, and 27°’ resist upward and downward
movement of the cutting blades with respect to distractor 18°” while flanges 26
and 28" protect the adjacent tissue from the cutting blade.

Refterring back to FIGs. 2-5, upper member 54 includes an opening 68 and
lower member 56 includes an opening 70 (FIG. 4(a)) identical to opening 68.
These openings are substantially alignable with cavity 38 of distractor 18, and
facilitate the removal of cut maternal from cavity 38 when the instrument assembly
is withdrawn from the disc space after cutting bony material. Cutter sidewall 60
includes a recess 72 formed therein, and cutter sidewall 58 includes a similarly
shaped recess (not shown.) The recesses allow cutting edges 54a and 56a to be
advanced beyond the leading end 22 of distractor 18. End walls 46, 48 prevent
cutting head 53 from being advanced too far beyond leading end 22 of body
portion 20.

Sidewall 60 includes a window 80 to further provide visual observation
and/or confirmation of i:he position of cutting head 53 with respect to distractor 18
by enabling viewing of depth markings on stem 16 of distractor assembly 10.
Shatt 64 further includes an imaging probe 74 adjacent its proximal end to provide
image-guided control and monitoring of cutter 52. Further details regarding probe
74 are provided in U.S. Patent No. 6,021,343 to Foley et al., which is incorporated
herein by reference in its entirety. Also contemplated are the use of x-ray and

fluoroscopic imaging techniques to visualize cutting head 53 as it is inserted in the

-disc space.

Shaft 64 has a height H3 at its distal end that corresponds to the desired
height of the prepared disc space into which the implant is to be inserted. It is

contemplated that cutter 52 1is inserted into the disc space with upper member 54



CA 02426019 2003-04-14
WO 02/034144 PCT/US01/42457

10

15

20

25

30

11

and lower member 56 parallel to the vertebral end plates and guided by body
portion 20 of distractor 18. It is further contemplated that a number of cutters 52
of increasing height H3 may be provided and sequentially inserted over distractor
15 for removal of bony material from the vertebral endplates. While the illustrated
cutter 52 has flat cutting edges 54a, 56a, other shapes for the cutting edge's are also
contemplated. For example, rounded upper and lower cutting edges could be used
to cut an arched path in the vertebral endplates. A standard coupling 76 is
provided at the proximal end of cutter 52 for attachment to a cutter handle 78 to

facilitate gripping and control of cutter 52. The proximal end of cutter 52 can also

“be connected to or contacted by a driving tool, such as a slap hammer or the like to

drive the cutting edges 54a, 56a into the bony material.

The steps of the spinal surgical procedure in accordance with one aspect of
the present invention are depicted in FIGs. 8 — 11. In the depicted steps, there is
illustrated a disc space D between adjacent vertebral bodies having a posterior side
P and an anterior side A. The skin and tissue are excised and disc space D i1s ‘
accessed using any known surgical technique and instruments. Typically, an
opening 1s made in the disc annulus at the desired entry location, and all or part of
the disc nucleus can be excised through this annulus opening. As shown in FIG. 8,
distractor 18 of distractor assembly 10 is inserted into disc space D to distract disc
space to the desired height between the adjacent vertebrae. It is contemplated that,
if necessary, the disc space can be sequentially distracted by known distractor |
instruments before insertion of distractor 18 or sequentially distracted by a number
of distractors 18 of increasing height H1 until the desired disc space height is
obtained.

When the desired distraction has been achieved, handle 12 is then removed
from the proximal end of stem 16 and, as shown in FIG. 9, cutter 52 is slid over the
proximal end of stem 16 to position cutting head 53 adjacent the disc space and
distractor 18. As shown in FIGs. 10 and 11, cutter 52 is advanced over body
portion 20 of distractor 18 so that the bony material of the vertebral endplates is cut
by cutting edges 54a and 56a. At least a portion of the cut material is deposited in
cavity 38 of distractor 18. Cutter 52 forms a path or track for implant insertion

while distractor 18 maintains disc space distraction. Flanges 26, 28 protect the
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adjacent vasculature and nerves, such as dura S and nerve root N, as cutter 52 is
advanced over and interfitted with body portion 20.

When the implant insertion path is cut to the desired depth into the
vertebral endplates, distractor assembly 10 and cutter 52 can be removed from disc
space D. The material in cavity 38 can be removed through openings 68, 70 of
cutter 52 to facilitate disassembly of the instruments. Further cleaning and debris
removal in disc space D can be completed if necessary before one or more
implants are inserted into the disc space. The inserted implant may be any device
suitable for insertion into the disc space. In one specific form, it is contemplated
that an 1mplant is inserted in the disc space in order to restore the disc height,
restore segmental alignment and balance, and immobilize the unstable degenerated
intervertebral disc area. The implant(s) may be conveniently implanted with any
known 1nstruments and tools, and any instrument that will firmly hold the implant
and permit insertion in the disc space is contemplated. In one specific form, the
implant is a fusion device such as a bone dowel, push-in implant, threaded implant
or the like, that is advanced into the site prepared with the instruments of the
present mvention at the subject disc space. The inserted implant provides support
of the adjacent vertebrae, and can be packed with bone growth material to facilitate
fusion. Graft material may also be placed directly in the prepared bore in the disc
space, either without any implant or packed around the inserted implant.

It is also contemplated that more than one implant can be inserted at bi- :
lateral locations in the disc space through either a single lateral or transforaminal
approach to the disc space, or through multiple approaches taken with an anterior
or posterior mid-line approach to the disc space. The inserted implants provide
bilateral support of the adjacent vertebrae, and can be packed with bone growth
material to facilitate fusion.

The instruments and methods have been disclosed with reference to a
particular application for disc space preparation and implant insertion from an
oblique, posterior approach to the spine. However, it will be understood that the
instruments and methods may be utilized, or modified for use, for a variety of

surgical applications and approaches including, but not limited to, a unilateral

posterior approach, a lateral approach, other oblique approaches, and an anterior
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approach. The instruments also have applications with laparoscopic or endoscopic

procedures on the spine, such as, through the working channel cannula/endoscope
decribed in U.S. Patent Application No Appl. Ser. No. 09/160,882 filed September

15, 1998, which is incorporated herein by reference in its entirety.

Referring now further to FIGs. 12-13, an alternate embodiment spinal
instrument assembly having a cutter guided by a distractor will be described.
Assembly 150 includes a distractor 118 having a body portion 120 extendin g
between leading end 122 and trailing end 124. Body 120 is attached to stem 116 at
trailing end 124. Distractor 118 has a pair of opposite outermost sidewalls 126,
128 tormed by body portion 120. In one form, a slot 142 extends from position
adjacent leading end 122 proximally through body portion 120 and stem 116. Slot
142 preferably extends substantially along the longitudinal center axis of distractor
118. An end wall 146 is formed between leading end 122 and slot 142.

Body portion 120 further includes a cavity 138 formed therethrough
extending between the upper and lower surfaces of body portion 120. Body
portion has a height between the upper and lower surface that corresponds to the
desired height for the distracted disc space. The leading end portion of body
portion 120 can be tapered as discussed above with respect to distractor 18.

A cutting instrument or cutter 152 is provided that cooperates and interfits
with distractor 118 to form spinal instrument assembly 150. Cutter 152 includes a
shaft 164 and a cutting head 153 at the distal end of shaft 164. Shaft 164 includes
a first sidewall 158 and an opposite sidewall 160. Sidewalls 158 and 160 are
connected by an upper member 154 and an opposite lower member 156. Upper
member 154 includes an upper cutting edge 154a at its distal end and lower
member 156 includes a lower cutting edge 156a at its distal end. Upper member
154 includes an opening 168 and lower member 156 includes an opening (not
shown) that are substantially alignable with cavity 138 of distractor 118, and
facilitate the removal of cut material from cavity 138. Cutter sidewall 160 includes
arecess 172 formed therein, and cutter sidewall 158 includes a similarly shaped
recess (not shown.)

Shaft 164 includes an interior channel 162 formed therethrough that opens
at the distal end of cutter 152. Channel 162 is sized to receive stem 116 and body
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portion 120 of distractor 118. This provides a slip fit between body portion 120
and cutting head 153 that will guide cutting head 153 into the disc space and into
the bony material of the adjacent vertebral bodies. The sidewall recesses are sized
and shaped to receive body portion 120 of distractor 118 and allow cutting edges
154a and 156a to be advanced beyond the leading end 122 of distractor 118. End
wall 146 prevents cutting head 153 from being advanced too far beyond leadin g

end 122.
Where a slot 142 is provided in distractor 118, a first guide pin 171 and a

- second guide pin 173 are positioned in channel 162. Guide pins 171, 173 extend

between and are secured to upper member 154 and lower member 156. Guide pins
171, 173 are shidingly received in guide slot 142. Cutter 152 can be advanced over
body portion 120 with body portion 120 positioned in channel 162 and received in
and extending laterally outwardly from sidewall recesses 172. Guide pms 171, 173
positioned in guide slot 142 prevent lateral deviation of cutting head 153 with
respect to body portion 120 as cutter 152 is advanced over distractor 118. Pins
171, 173 further act as braces that stabilize and strengthen shaft 164 in the area of
the sidewall recesses.

Distractor 118 has an overall width W1 between the first sidewall 126 and
second sidewall 128 that is greater the width W2 between the sidewalls 158, 160 of
cutter 152. Guide slot 142 and pins 171, 173 and the interfitted arrangement
between distractor 118 and cutter 152 ensure that the sidewalls of distractor 118
are positioned adjacent to the neural and vasculature tissue rather than the cuttin g
edges of cutter 152.

While the invention has been illustrated and described in detail in the
drawings and the foregoing description, the same is considered to be illustrative
and not restrictive in character. It is understood that only the preferred
embodiments have been shown and described and that all changes and
modifications that come within the spirit of the invention are desired to be

protected.
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What 1s claimed 1s:

1. A distractor, comprising:

a body portion extending between a leading end and a trailing end, said
body portion including an upper surface and an opposite lower surface and

5  opposite first and second sidewalls extending between said upper and lower

surfaces; and

a first flange and a second flange each extending proximally from said
leading end of said body portion towards said trailing end, said first flange spaced
a distance from said first sidewall and said second flange spaced a distance from

10 said second sidewall.

2. The distractor of claim 1, further comprising an elongated stem

extending proximally from said trailing end of said body portion.

15 3. The distractor of claim 2, further comprising a handle removably

attached to a proximal end of said stem.

4. The distractor of claim 1, wherein said body portion includes a
cavity formed therein, said cavity extending between said upper surface and said

20 lower surface.

5. The distractor of claim 1, wherein said distractor includes a first end
wall extending between said trailing end of said body portion and said first flange
and a second end wall extending between said trailing end of said body portion and

25  said second flange.

6. The distractor of claim 1, wherein said first and second flanges are

ntegrally formed with said leading end of said body portion.

30 7. The distractor of claim 1, wherein said body portion has a height
between said upper and lower surfaces, said height being tapered along a part of

the length of said body portion such that said height is reduced at said leading end.
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S. The distractor of claim 7, wherein said first and second flanges each

have a height corresponding to said height of said body portion.

0. A distractor for distracting the disc space between adjacent vertebral
bodies, comprising:

a body portion extending between a leading end and a trailing end, said
body portion including opposite first and second sidewalls extending between the
adjacent vertebral bodies; and

a first flange and a second flange each extending from said leading end
towards said trailing end of said body portion, each of said first and second flanges
forming with a respective one of said first and second sidewalls a slot along said

body portion.

10.  The distractor of claim 9, wherein said body portion includes an
upper surface and a lower surface, each of said upper and lower surfaces

contactable with a respective endplate of one of the adjacent vertebrae.

11. The distractor of claim 10, wherein said body portion has a height
between said upper and lower surfaces, said height being tapered along a part of

the length of said body portion such that said height is reduced at said leading end.

12. The distractor of claim 11, wherein said first and second flanges

cach have a height corresponding to said height of said body portion.

13. The distractor of claim 9, further comprising an elongated stem

extending from said trailing end of said body portion.

14. The distractor of claim 9, wherein said body portion includes a

cavity formed therein, said cavity extending between said upper surtface and said

lower surface.
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15.  The distractor of claim 9, wherein said first and second flanges are

integrally formed with said leading end of said body portion.

16. A distractor, comprising:

a body portion extending between a leading end and a trailing end, said
body portion including an upper surface and an opposite lower surface and
opposite first and second sidewalls extending between said upper and lower
surfaces, at least a portion of said upper and lower surfaces being contactable with
the endplates of adjacent vertebral bodies when said body portion is inserted in the
disc space between the adjacent vertebral bodies, wherein said body portion
includes a cavity formed therein extending between said upper surface and said

lower surface.

17.  The distractor of claim 16, further comprising a first flange and a
second flange extending from said leading end of said body portion towards said
trailing end of said body portion, each of said first and second flanges forming with

a respective one of said first and second sidewalls a slot along said body portion.

18. A spinal instrument assembly, comprising:
a distractor including;:

a body portion extending between a leading end and a trailing end,
said body portion including opposite first and second sidewalls extending between
the adjaceht vertebral bodies;

a first flange and a second flange each extending from said leading
end towards said trailing end of said body portion, each of said first and second
flanges forming with a respective one of said first and second sidewalls a slot

along said body portion;

an elongated stem extending proximally from said trailing end of

- said body portion; and

a cutting instrument including:
an elongated shatt having a distal cutting end, said shaft including

an upper member, a lower member, and a pair of sidewalls extending
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therebetween, said shaft defining a channel sized to receive said body portion of
said distractor whereby said sidewalls are positionable in a respective one of said

slots when said body portion of said distractor is in said channel of said shaft.

19.  The assembly of claim 18, wherein each of said sidewalls of said
shaft include a proximally extending recess formed therein at the distal end of said

sidewall.

20.  The assembly of claim 18, wherein:
said upper member includes a cutting edge formed at the distal end of said
upper member; and

said Jower member includes a cutting edge formed at the distal end of said

lower member.

21.  The assembly of claim 18, wherein:

said body portion‘of said distractor includes a cavity formed therethrough
extending between an upper surface and a lower surface of said body portion; and

said upper member and said lower member of said shaft each define an
opening therethrough in communication with said channel and alignable with said

cavity.

22.  The assembly of claim 18, wherein said distractor includes a first
end wall extending between said leading end of said body portion and said first
flange and a second end wall extending between said leading end of said body

portion and said second flange.

23.  The assembly of claim 18, wherein said shaft includes a probe for

1mage guided navigation of said cutting head.

24.  The assembly of claim 23, wherein said shaft includes a coupling

member at a proximal end of said shaft for attachment of a handle thereto.



10

15

20

23

30

CA 02426019 2003-04-14

WO 02/034144 PCT/US01/42457

19

25.  The assembly of claim 18, wherein at least one of said sidewalls of

said shaft defines a window in communication with said channel.

20. A method for preparing a disc space between adjacent vertebrae,
comprising:

accessing the disc space through the skin and tissue of a patient;

Inserting a distractor into the disc space, the distractor having a body
portion extending between a leading end and a trailing end, the distractor further
including a first flange and a second flange extending from said leading end
towards said trailing end of said body portion, each of said first and second flanges
forming a slot along said body portion; and

positioning a cutter over the body portion and into the slots formed between

the body portion and the first and second flanges of the distractor.

27.  The method according to claim 26, wherein positioning the cutter
includes cutting bony material from the adjacent vertebral endplates to form an

implant insertion location in the disc space.

28.  The method according to claim 27, further comprising depositing at
least a portion of the cut bony material into a cavity formed in the body portion of

the distractor.

29.  The method according to claim 27, further comprising insertin g an

implant in the implant insertion location.

30. A spinal instrument assembly, comprising:

a distractor including a body portion extending between a leading end and a
tra1ling end, said body portion including opposite first and second sidewalls
extending between the adjacent vertebral bodies and having a first width between

said sidewalls:
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a cutting mstrument including an elongated shaft having a distal cutting
end, said distal cutting end of said shaft configured to interfit with said distractor
and having a channel with a height sized to receive said body portion of said

distractor, said distal cutting end having a second width that is less than said first
width.

31.  The assembly of claim 30, wherein said distractor includes:

a first flange and a second flange each extending from said leading end
towards said trailing end of said body pbrtion, each or said first and second flanges
forming with a respective one of said first and second body portion sidewalls a slot
along said body portion; and

an elongated stem extending proximally from said trailing end of said body

portion.

32.  The assembly of claim 31, whereby said distal cutting end of said
cutting mstrument is positionable in a respective one of said slots when said body

portion of said distractor is in said channel of said shaft.

33.  The assembly of claim 32, wherein said distractor includes a first
end wall extending between said leading end of said body portion and said first
flange and a second end wall extending between said leading end of said body

portion and said second flange.

34.  The assembly of claim 30, wherein said distal cutting end includes

opposite proximally extending recesses sized to receive said body portion of said

distractor.

35.  The assembly of claim 30, wherein said distal cutting end inéludes
an upper member having a cutting edge formed at the distal end of said upper

member and a lower member including a cutting edge formed at the distal end of

said lower member.
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36.  The assembly of claim 30, wherein:

said body portion of said distractor includes a cavity formed therethrough
extending between an upper surface and a "lower surface of said body portion; and

said shaft defines an opening therethrough in commmunication with said

channel and alignable with said cavity.

37.  The assembly of claim 30, wherein:

said body portion of said distractor includes a guide slot formed
therethrough extending generally parallel with said sidewalls of said body portion;
and

said cutting instrument includes at least one guide pin in said channel of

said shaft, wherein said guide pin is slidingly received in said guide slot.
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