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(57) Abstract: A novel guide sieeve (100) for use in conjunction with spinal
surgery. The guide sleeve had a body extending along a longitudinal axis (102)
and including a proximal portion (104) and a distal portion (106). The proximal
portion (104) includes a circumferentially uninterrupted side wall (108) forming
a first longitudinal passage (110) defining a first transverse cross sectional area
(112). The distal portion (106) includes a circumferentially interrupted side wall
(120) forming a second longitudinal passage (130) defining a second transverse
cross-sectional area (132) that 1s less than the first transverse cross-sectional
area (112). The guide sleeve (100) is positionable adjacent a vertebral body
to allow removal of vertebral tissue laterally adjacent the second longitudinal
passage (130) by an axaally displaceable cutting tool (180) extending through
the first longitudinal passage (110). In a further form of the present invention, a
protective barrier (160) is attached to the guide sleeve (100) and positioned across
a longitudinal opening (134) to separate an inner region of the guide sleeve (100)
from the outer surgical environment.
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MINIMAL EXPOSURE POSTERIOR SPINAL
INTERBODY INSTRUMENTATION AND TECHNIQUE

BACKGROUND OF THE INVENTION

The present invention relates generally to surgical spinal stabilization and
more specifically to the instrumentation and technique for inserting a spinal
implant within the intervertebral disc space between adjacent vertabra. More
particularly, one embodiment of the present invention includes a protective guide
sleeve used in conjunction with posterior spinal implant surgery for protecting
neural structures and guiding associated surgical instrumentation.

Chronic back problems cause pain and disability for a large segment of the
population. The number of spinal surgeries to correct causes of back pain have
steadily increased over the past several years. Most often, back pain originates
from damage or defects in the spinal disks between adjacent vertebrae. The disk
can be herniated or can be suffering from a variety of degenerative conditions, so
that 1n either case, the anatomical function of the spinal disk is disrupted. The
most prevalent surgical treatment for these types of conditions has been to fuse the
two adjacent vertebrae surrounding the affected disk. In most cases, the entire disk
will be removed except for the annulus by way of a discectomy procedure. Since
the damaged disk material has been removed, something must be positioned within
the intradiscal space to prevent the collapse of the space which results in damage to
the nerves extending along the spinal column. The intradiscal space is often filled
with bone or a bone substitute in order to prevent disk space collapse and to further
promote fusion of the two adjacent vertebrae.

There have been an extensive number of attempts made to develop an
acceptable intradiscal implant that could be used to replace a damaged disk and
maintain the stability of the disk space between adjacent vertebrae, at least until
complete arthrodesis is achieved. These interbody fusion devices have taken many

forms. For example, one of the more prevalent designs takes the form of a
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cylindrical implant. These types of implants are represented by patents to Bagby,
No. 4,501,269; Brantigan, No. 4,878,915; Ray, Nos. 4,961,740 and 5,055,104, and
Michelson, No. 5,015,247. In these cylindrical implants, the exterior portion of the
cylinder can be threaded to facilitate insertion of the interbody fusion device, as
represented by the Ray, Brantigan and Michelson patents. In the alternative, some
of the fusion implants are designed to be pounded into the intradiscal space and the
vertebral end plates. These types of devices are represented by the patents to
Brantigan, Nos. 4,743,256, 4,834,757 and 5,192,327.

Various surgical methods have been devised for the implantation of fusion
devices into the intradiscal space. Both anterior and posterior surgical approaches
have been used for interbody fusions. In 1956, Ralph Cloward developed a method
and instrumentation for anterior spinal interbody fusion of the cervical spine.
Cloward surgically removed the disk material and placed a tubular drill guide with
a large foot plate and prongs over an aligner rod and then embedded the prongs into
adjacent vertebrae. The drill guide served to maintain the alignment of the
vertebrae and facilitated the reaming out of bone material adjacent the disk space.
The reaming process created a bore to accommodate a bone dowel implant. The
drill guide was thereafter removed following the reaming process to allow for the
passage of the bone dowel which had an outer diameter significantly larger than the
reamed bore and the inner diameter of the drill guide. The removal of the drill
guide left the dowel insertion phase completely unprotected. Thus, Cloward’s
method and instrumentation was designed for and limited to an anterior surgical
approach and was 1nappropnate for a posterior application.

Furthermore, B.R. Wilterberger described 1n a paper entitled “Dowel
Intervertebral Fusion as Used in Lumbar Disc Surgery” (published in The Journal
of Bone and Joint Surgery, volume 39A, pgs. 234-92, 1957), the unprotected
dnilling of a hole from the posterior into the lumbar spine between the nerve roots
and across the disk space, and then inserting a bone dowel into that disk space.
While Wilterberger had taken the Cloward concept of circular drilling and dowel

fusion and applied it to the lumbar spine from a posterior approach, he had not



10-10-2001

10

15

20

25

30

CA 02380567 2002-02-11

3

provided for an improved method, nor had he advanced the instrumentation so as
to make that procedure significantly safe. Therefore, the Wilterberger procedure
rapidly feel into disrepute.

Thereafter, a patent to Michelson, U.S. Patent No. 5,484,437 disclosed a
technique and associated instrumentation for inserting a fusion device from a
posterior surgical approach. 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 long distractor can act as a guide for dnlling and
reaming tools concentrically advanced over the outside of the distractor to prepare
the site for the insertion of the fusion device. The ‘437 patent also discloses a
hollow sleeve having teeth at one end that are driven into the vertebrae adjacent the
disk space created by the distractor. These teeth maintain the disk space height
during subsequent steps of the procedure following removal of the distractor. In
accordance with one aspect of the Michelson invention, a drill is passed through
the hollow sleeve to remove portions of the disk material and vertebral bone to
produce a prepared bore for insertion of the fusion device. The drill is then
removed from the sleeve and the fusion device is positioned within the disk space
using an insertion tool.

European Patent Application No. EP 0 796 593 to Winslow et al. discloses
a technique and associated instrumentation similar to that of Michelson. As
described in greater detail in the ‘593 application, a sleeve member is provided
having two opposed retractor arms extending from a distal end of the sleeve. The
sleeve includes a pair of longitudinal openings that terminate at their distal ends in
acollar. The longitudinal openings are provided to permit the lateral introduction
of additional surgical instrumentation and to enhance illumination at the surgical
site.

While the Michelson and Winslow et al. techniques and instrumentation
represent a significant advance over prior surgical procedures for the preparation of

the disk space and insertion of the fusion device, it has limitations. One such
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limitation is that these techniques and instrumentation require extensive removal of
lamina and facet bony structures prior to commencement of the procedure to allow

for the hollow sleeve to be positioned adjacent the fusion site. Because the facet

joint generally adds stability to the spinal posterior column in a varniety of loading

modes, generally resisting sheer, torsion and flexion loads via its configuration in
combination with the capsular ligaments, it would be beneficial to limit.facet and
lamina removal to the exact amount required for implant insertion. While a greater-
amount of latera] facet removal generally requires less medial retraction of the dura
to allow for the unimpeded insertion of the protective guide sleeve, this increased
removal of bony structure decreases the overall stability of the spine. Alternately,
if a smaller implant is used to thereby reduce the amount of vertebral bone
removal, the result will be lesser intradiscal distraction and reduced tensionin g of
the annulus. Furthermore, a smaller surface area of engagement between the
implant and the adjacent vertebrae will result in reduced stability and a decreased
likelihood of interbody fusion over this reduced decorticated surface.

Thus, procedures and instruments that preserve the integrity of the surgical
site, and more specifically, the spinal posterior column, are desirable. Although the
prior techniques and instrumentation are steps in the right direction to accurately
prepare a fusion site for insertion of a spinal implant, the need for improvement
still remains. The present invention is directed to this need in the field and fulfills

the need in a novel and unobvious way.
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SUMMARY OF THE INVENTION

The present invention relates to instrumentation and techniques for spinal
interbody fusion using a minimal exposure posterior surgical approach. In one
form of the present invention, a method for preparing a surgical site for
implantation of a spinal implant into a disc space contemplates inserting a spinal
distractor into the disc space to spread apart the upper and lower vertebra to a
predetermined spacing and then positioning a guide sleeve including a proximal
portion having an uninterrupted side wall and a distal portion having a side wall
defining a laterally positioned longitudinal opening extending along its entire
length over the spinal distractor. The guide sleeve 1s seated adjacent the disc space
with the longitudinal opening positioned opposite the dural region of the spine to
provide a working channel to the disc space. A cutting tool is then inserted
through the guide sleeve to remove tissue and vertebral bone laterally extending
into the interior of the guide sleeve through the longitudinal opening. The
proximal portion of the guide sleeve body 1s generally cylindrical and defines a
longitudinal passage having a generally circular transverse cross sectional area.
The distal portion of the guide sleeve body 1s partially cylindrical and defines a
longitudinal passage having a partially cylindrical transverse cross sectional area
which is less than that of the cross sectional area of the proximal portion.
Correspondingly, the longitudinal passage of the distal portion has a maximum
width which 1s less than the inner diameter of the longitudinal passage of the
proximal portion.

In a preferred embodiment, a cutting tool 1s inserted through the guide
sleeve to further prepare the surgical site for insertion of the spinal implant.
Cutting tools according to the present invention may be rotary cutting tools, and
more specifically, cylindrical trephines. The uninterrupted side wall of the
proximal portion has an inner diameter sized to receive and guide the cutting tool
and other surgical instrumentation along the longitudinal axis of the guide sleeve.

When the cutting tool 1s mserted through the guide sleeve, the cutting head of the
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cutting tool 1s capable of simultaneously removing tissue and vertebral bone,
including facet material, from the adjacent vertebrae defining the disc space. Thus,
the guide sleeve of the present invention provides an inner guiding surface defined
by the circumfterentially uninterrupted side wall of the proximal portion and also
provides a protective surtace defined by the partial side wall of the distal portion
tfor protecting tissue and delicate neurological structures located generally medial
and superior/inferior the longitudinal opening. Although the longitudinal opening
can extend across a range of about 30 degrees to 180 degrees of the overall
circumference of the distal portion, the preferred embodiment has the longitudinal
opening extending across about 90 degrees of the overall circumference.

Although various sleeves are known in the art, in a preferred embodiment,
the guide sleeve of the present invention includes an elongated flange projecting
from its distal end having a width approximately equal to the predetermined
spacing provided by the spinal distractor. The elongated flange is positioned
generally opposite the longitudinal opening and 1s slidably received within the disc
space during seating of the guide sleeve to maintain the predetermined spacing
between the adjacent vertebrae. Additionally, the guide sleeve may include at least
two engagement members projecting from its distal end for securing the guide
sleeve 1n position relative to the disc space by anchoring at least one of the
engagement members into each of the adjacent vertebrae. In a preferred
embodiment, the engagement members are spiked protrusions.

Another form of the present invention contemplates a protective barrier
positioned across the longitudinal lateral opening to separate the interior region of
the guide sleeve from the outer environment. In a preferred embodiment, the
protective barrier includes a pair of overlapping, flexible leaf members operably
attached to the inside surface of the guide sleeve. Preferably, the protective barrier
1s relatively thin to allow for a certain degree of flexation and is fabricated from a
metallic material such as surgical stainless steel.

In further steps of the preferred inventive technique, the spinal distractor is

extracted from the disc space prior to the trephining process. Following the
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trephining process, a boring tool 1s inserted through the guide sleeve to form an
implant bore within the disc space. In a preferred embodiment, the boring tool is a
reamer. Following removal of the boring tool, the fusion implant is inserted
through the guide sleeve and 1s implanted in the implant bore by way of an implant
holder. If the implant 1s threaded, the preferred inventive technique may further
include 1nserting a tapping tool through the guide sleeve to tap a female thread
within the implant bore to prepare the bore for threaded engagement with the
implant. Finally, the guide sleeve 1s removed from the surgical site. The preferred
inventive technique can then be repeated on the other side of the disc to provide bi-
lateral placement of two implants 1nto a subject disc space. It is understood that
the terms “dowel” and “implant” are used 1n a general sense and are intended to
encompass dowels and implants made of bone, metallic cages and other devices
used for interbody fusion regardless of shape or material of construction.

An object of the present invention is to provide surgical technique and
instrumentation to promote the safe and efficient preparation of a disc space for
insertion of a fusion implant from a posterior approach with minimal removal of
tissue and/or vertebral bone from the surgical site. A related object is to permit the
use of larger implants for interbody fusion without unduly compromising the
stability of the spinal posterior column.

Other objects and benefits of the present invention can be discerned from

the following written description and accompanying figures.

PCT/US00/21910
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of the posterior lumbar region of the spinal
column demonstrating that the current posterior approach techniques generally
5 1nvolve extensive removal of lamina and facet bony structures, and also illustrating
the neural structures requiring protection during a posterior surgical approach.
FIG. 2a 1s a side elevational view of a protective guide sleeve used in
conjunction with current posterior approach techniques.
FIG. 2b 1s a side perspective view of the protective guide sleeve of FIG. 2a.

10 FIG. 3a1s a side elevational view of a distractor according to one aspect of

the present invention.
FIG. 3b 1s a side perspective view of the distractor of FIG. 3a.
FIG. 4a 1s a si1de elevational view of a protective guide sleeve according to
one aspect of the present invention.

15 FIG. 4b 1s a side perspective view of the protective guide sleeve of FIG. 4a.

FIG. 5 1s a sectional view taken along line 5-5 of FIG. 4a.

FIG. 6a 1s a sectional view taken along line 6-6 of FIG. 4a.

FIG. 6b 1s a sectional view taken at the location of line 6-6 in FIG. 4a but
1llustrating an alternate embodiment of the protective guide sleeve.

20 FIG. 7a 1s a side elevational view of an assembly in accordance with a
further embodiment of the present invention, utilizing the protective guide sleeve
of FIGS. 4a and 4b in combination with a protective barrier positioned across the
longitudinal opening.

FIG. 7b is a side perspective view of the assembly of FIG. 7a.

25 FIG. 8 1s a sectional view taken along line 8-8 of FIG. 7a illustrating the
retracted position of the protective barrier.

FIG. 9 1s the sectional view of FIG. 8 illustrating the expanded position of
the protective barrier when a surgical instrument is positioned within the protective

guide sleeve.

30 FIG. 10a 1s a side elevational view of a trephine.
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FIG. 10b 1s a side perspective view of the trephine of FIG. 10a.

FIG. 11 1s a side elevational view of the distractor of FIGS. 3a and 3b
inserted into the interdiscal region of the spine near the facet joint of two adjacent
vertebrae.

FIG. 12 1s a side elevational view of the protective guide sleeve of FIGS. 4a
and 4b positioned over the distractor of FIGS. 3a and 3b.

FIG. 13 1s a side elevational view of the trephine of FIGS. 10a and 10b
positioned within the protective guide sleeve of FIGS. 4a and 4b.

FIG. 14 1s a sectional view taken along line 14-14 of FIG. 13 illustrating the
position of the protective guide sleeve relative to the neural structures of the spine,
with the vertebral structures of the spine not shown for clarity.

FIG. 15 1s a side elevational view of a reamer positioned within the
protective guide sleeve of FIGS. 4a and 4b.

FIG. 16 1s a side elevational view of a bone tap positioned within the
protective guide sleeve of FIGS. 4a and 4b.

FIG. 17 1s a side elevational view of a bone dowel holder positioned within
the protective guide sleeve of FIGS. 4a and 4b.

FIG. 18 1s a perspective view of the posterior lumbar region of the spinal
column, demonstrating that the posterior spinal interbody instrumentation and
technique of the present invention requires minimal removal of vertebral bony

structures 1n order to accommodate insertion of bone dowels into the disc space.
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DESCRIPTION OF THE PREFERRED EMBODIMENT

For the purposes of promoting an understanding of the principles of the
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
hereby intended, and any aiterations and further modifications in the illustrated
device, and any further applications of the principles of the invention as illustrated
therein being contemplated as would normally occur to one skilled in the art to
which the invention relates.

Referring now to Fig. 1, there 1s shown a portion of the lumbar region of
the spinal column including an upper vertebra L4 and a lower vertebra LS
separated by a disc space 6. Shown implanted within disc space 6 are a pair of

bone dowels 8. While the terms “dowel” and “implant” are repeatedly used

throughout this disclosure, they are used 1n a general sense and are intended to
encompass dowels and implants made of bone, metallic cages and other synthetic
devices used for interbody fusion regardless of shape or material construction.
Also shown are vertebra L3 and the sacrum S. While specific reference 1s made to
the implantation of bone dowels within the disc space between the 1.4 and LS
vertebra, it will be appreciated that the present invention can be used to implant
bone dowels within the disc space between the LS vertebra and the sacrum or
between any adjacent vertebrae in the spinal column.

FIG. 1 demonstrates that current posterior approach techniques and
instrumentation generally involve extensive removal of lamina and facet bony
structures. As i1s clearly illustrated, a relatively large amount of bone material must
be removed from upper vertebra L4 and lower vertebra L5 to accommodate for the
implantation of bone dowels 8. An inferior portion 10 of the inferior facet is
symmetrically removed from both sides of upper vertebra 4. Similarly, a superior
portion 12 of the superior facet 1s symmetrically removed from both sides of lower

vertebra 5. This removal procedure provides working access to disc space 6 and a

PCT/US00/21910
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sutticiently large cavity for insertion of bone dowels 8. However, as discussed
above, the removal of vertebral bone can have an adverse affect on the stability of
the spinal posterior column. It is therefore an object of the present invention to
limit removal of vertebral bone to the exact amount required for bone dowel
implantation.

FIG. 1 also 1llustrates the primary neural structures requiring protection
during a posterior surgical procedure. These structures include the dura 14, upper
nerve roots 16 (exiting) and lower nerve roots 18 (traversing). Important to the
present invention, we have noted that all of the neural structures requiring
protection are either medial, superior or inferior to the implantation area.
Importantly, no significant neural structures are located directly lateral the
implantation area. Hence, a “safe zone” is present in this lateral region and does
not require a great degree of protection during a posterior surgical approach.

Reterring now to Figs. 2a and 2b, there is shown a guide sleeve design used
in conjunction with a current posterior approach technique. Sleeve 30 has an open
inner cannula 32 extending from its proximal end 34 to its distal end 36. Sleeve 30
provides a working channel through which surgical instruments and spinal
implants may be passed without encountering or damaging surrounding bodily
tissue. Distal end 36 includes a pair of oppositely positioned distraction extensions
38 and 40. Distraction extensions 38, 40 are sized according to the height of a
particular disc space and are intended to maintain the spacing between adjacent
vertebra during various stages of an interbody fusion procedure. Sleeve 30 can
also 1nclude oppositely positioned spiked protrusions 42, 44 disposed between
distraction extensions 38, 40 to penetrate into adjacent vertebral bodies to help
maintain the position of sleeve 30 relative to the surgical site. Proximal end 34 is
provided with a head portion 46 configured to accept a driving cap (not shown).
Sleeve 30 1s seated within the surgical site by striking the driving cap with a
surgical mallet (not shown) and driving distraction extensions 38, 40 into the disc
space and anchoring spikes 42, 44 into the adjacent vertebrae. Sleeve 30 is also

equipped with a raised knurled portion 48 to allow the surgeon to securely grip and

PCT/US00/21910
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more easily manipulate sleeve 30 within and around the surgical site, the
importance of which will become apparent below. Sleeve 30 has a continuous,
uninterrupted side wall 50 extending from proximal end 34 to distal end 36.
Consequently, the adjacent vertebrae must be prepared to accept passage of the full
outer diameter of side wall 50. Thus, a significant amount of bony facet material
must typically be removed from the upper and lower vertebrae prior to insertion of
sleeve 30 within the surgical site.

Referring now to FIGS. 3a and 3b, there 1s shown a spinal distractor 60
according to one aspect of the present invention. Spinal distractor 60 1ncludes a
leading portion 62 and a trailing portion 64. Leading portion 62 and trailing
portion 64 preferably have a generally circular outer cross-section with leading
portion 62 having a reduced cross section relative to trailing portion 64, the
importance of which will become apparent below. Spinal distractor 60 includes a
proximal end 66 configured for engagement with a bone dowel holder (not shown)
to be described in greater detail below. In another embodiment, proximal end 66
can be configured for engagement with a conventional Hudson connection on a T-
handle (not shown). The distal end 68 of leading portion 62 1s joined with a
distractor tip 70 that is selected according to the vertebral level being prepared for
interbody fusion. Distractor tip 70 1s configured such that 1t can be 1nserted into a
disc space to provide a predetermined spacing between two adjacent vertebrae.
More specifically, distractor tip 70 has a rounded leading edge 72 which angularly
extends into inclined surface 74 and opposite inclined surface 76 (not shown).
Inclined surfaces 74, 76 proximally blend into substantially planar surfaces 78 and
79 (not shown), extending in parallel alignment relative to longitudinal axis 80 of
spinal distractor 60. When spinal distractor 60 1s inserted into the disc space,
inclined surfaces 74, 76 cooperate to distract the disc space to a first predetermined
spacing. Distal end 68 of leading portion 62 also includes a circumferential
shoulder 81 which 1s sized too large to fit within the disc space. Thus, shoulder 81
guards against the danger of overpenetration of distractor tip 70 beyond the disc

space, which could possibly result in paraplegia or a litfe-threatening pertoration of
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the aorta, vena cava, or 1liac vessels. Once distractor tip 70 has been fully inserted
to the proper depth within the disc space, spinal distractor 60 may then be rotated
90° in either direction to provide a second predetermined spacing equal to height
H, of distractor tip 70. During rotation, rounded surfaces 82, 84 engage the upper
and lower surfaces of adjacent vertebral bodies and urge them apart 1nto a final disc
space distraction height equal to height H;. After distractor tip 70 is fully seated
within the disc space, spinal distractor 60 1s disengaged from the bone dowel
holder (not shown) and the bone dowel holder is thereafter removed. While
distractor tip 70 has been shown and described with specific structural and
geometric characteristics, 1t 1s understood that various distractor tip configurations
can be used to achieve the desired result of providing a final disc space distraction
height H,.

Referring now to FIGS. 4a and 4b, there 1s shown a guide sleeve 100
according to one embodiment of the present invention. Guide sleeve 100 is
preferably made from metal and has a body defining a longitudinal axis 102. The
body of guide sleeve 100 includes a proximal portion 104 and a distal portion 106.
Proximal portion 104 includes a continuous, uninterrupted side wall 108 having an
inner surface 109 forming a first longitudinal passage 110 extending along
longitudinal axis 102. First longitudinal passage 110 has an inner diameter D,
preferably sized slightly larger but 1n close tolerance to the outer diameter of bone
dowel 8 (Figs. 1, 17 and 18). Reterring to FIG. 3, there i1s shown a sectional view
taken along line 5-5 of FIG. 4a, illustrating the transverse cross-sectional area 112
of first longitudinal passage 110. While FIGS. 4a, 4b and 5 illustrate transverse
cross-sectional area 112 as being generally circular, other geometric shapes are also
contemplated. For instance, transverse cross-sectional area 112 could take the
form of a square, triangle, hexagon, or any other suitable geometric configuration.
Side wall 108 1s generally cylindrical and inner surface 109 defines an inner
diameter sized to accommodate and guide surgical tools and instrumentation (not
shown). Thus, inner surface 109 provides a continuous, circumferentially

uninterrupted inner guiding surface to guide surgical tools and instrumentation in
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close running fit along longitudinal axis 102 of guide sleeve 100. For purposes of
the present invention, the terms “continuous” and “uninterrupted” are defined to
mean that side wall 108 of proximal portion 104 does not include a longitudinal
opening extending along 1ts length. However, it should be understood that these
terms do not necessartly mean that side wall 108 does not include apertures or
other openings defined therein. These terms stmply mean that proximal portion
104 does not include a longitudinal opening like that of longitudinal opening 134
of distal portion 106.

Distal portion 106 of guide sleeve 100 includes a side wall 120 having an
inner surface 122 radially extending from edge 124 to edge 126. Referring to FIG.
6a, there 1s shown a sectional view taken along line 6-6 of FIG. 4a, illustrating that
inner surface 122 and line 128 (drawn to connect inner edges 124, 126) form a
second longitudinal passage 130 extending along longitudinal axis 102, and having
a transverse cross sectional area 132. While FIGS. 4a, 4b and 6 illustrate
transverse cross-sectional area 132 as being partially circular, like transverse cross-
sectional area 112, other suitable geometric configurations are also contemplated.
Important to the invention, transverse cross-sectional area 132 1s less than
transverse cross-sectional area 112. The importance of this variation in cross-
sectional area will become apparent 1n later figures and related discussion. In a
preferred embodiment, side wall 120 1s a longitudinal continuation of a portion of
side wall 108. Transverse cross-sectional area 132 1s preterably longitudinally
encompassed within transverse cross-sectional area 112.

Side wall 120 1s circumferentially interrupted by longitudinal opening 134,
extending along the entire length of distal portion 106 and extending across distal
portion 106 from edge 124 to edge 126. Thus, the maximum width of second
longitudinal passage 130 i1s defined as W;. Important to the invention, maximum
width W, is less than inner diameter D; of first longitudinal passage 110.
Longitudinal opening 134 extends across a sector of the overall circumference of
distal portion 106, subtending angle a. In one form of the present invention,

longitudinal opening 134 extends across about 180° (a) of the overall
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circumference of distal portion 106, and maximum width W is correspondingly
greater than 0.500 of inner diameter D, of first longitudinal passage 110. In
another form of the present invention, illustrated in FIG. 6b, longitudinal opening
134 extends across about 30° (a') of the overall circumference of distal portion
106, and maximum width W’ 1s correspondingly less than 0.986 of inner diameter
D;. In a preferred embodiment, the longitudinal opening extends across about 90°
of the overall circumference of distal portion 106, and maximum width W/ is
correspondingly about 0.880 of inner diameter D;. As will become apparent
below, one of the purposes of distal portion 106 is to serve as a protective barrier
between surgical tools and instrumentation (often having cutting edges)
longitudinally advanced through guide sleeve 100, and delicate neural structures
and bodily tissue located adjacent the outer surface of side wall 120.

Distal end 140 of distal portion 106 includes an elongated flange 142
projecting 1n a generally longitudinal direction and positioned generally opposite
longitudinal opening 134. Elongated flange 142 has a height H;, corresponding to a
predetermined disc space between adjacent vertebrae. Insertion of elongated flange
142 within the disc space 1s typically required after distractor tip 74 has been
extracted from the disc space 1n order to maintain the predetermined spacing.
Elongated flange 142 has a length L; extending at least partially into the disc space
to maintain distraction of the disc space, and to additionally provide protection to
adjacent vessels and tissue, particularly the great blood vessel and various
neurological structures. It should be understood that elongated flange height H,
can be formed 1n various sizes and configurations depending upon the particular
vertebral level being prepared for interbody fusion. Additionally, side walls 144
and 146 of elongated flange 142 can be tapered to conform to the normal
anatomical angle between adjacent vertebral bodies. Distal end 148 of elongated
tflange 142 is preferably bullet-shaped to promote easy sliding of elongated flange
142 within the disc space and to avoid inadvertant damage to blood vessels, bodily

tissue, or various neurological structures when elongated flange 142 is inserted

within the disc space.
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In one specific embodiment, distal end 140 of distal portion 106 includes a
pair of engagement members 150 and 152, projecting 1n a generally longitudinal
direction and diametrically oppositely disposed in a plane containing axis 102 and
located between longitudinal opening 134 and elongated tlange 142. Engagement
members 150, 152 are preferably configured to penetrate at least partially into
adjacent vertebral bodies to aid in maintaining the position of sleeve 100 relative to
the disc space. One of engagement members 150, 152 1s anchored in the upper
vertebra while the other 1s anchored 1n the lower vertebra, thereby securing guide
sleeve 100 1n a desired position within the body. In one specific embodiment,
engagement members 150, 152 are spiked protrusions having a sharp point 154

capable of penetrating into vertebral bone.

Proximal portion 104 of guide sleeve 100 includes an 1mpactor head 156
configured to accept an impactor cap (not shown). Guide sleeve 100 is seated in
position within the surgical site by impacting the impactor cap using a surgical
mallet (not shown) until elongated tlange 142 1s positioned within the disc space,
engagement members 150, 152 are driven into adjacent vertebrae, and distal end
140 of guide sleeve 100 1s 1n contact with a surface of both of the vertebral bodies.
Proximal portion 104 is also provided with a <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>