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(57) Abrége/Abstract:

An apparatus for facilitating fusion of adjacent vertebral portions includes an implant member dimensioned for positioning
between adjacent vertebral portions and defining a longitudinal axis. The implant member includes an outer member having an
exterior wall defining an internal cavity and a clip receiving opening subtending a peripheral portion of the exterior wall, an inner
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ember telescopically received within the internal cavity of the outer member to permit relative movement of the outer and inner
embers and a locking clip dimensioned for at least partial reception within the clip receiving opening of the outer member. The
ner member includes an exterior wall defining an internal cavity and having a plurality of locking slots spaced along the

longitudinal axis. The locking clip includes a clip base and locking clip legs depending from opposed ends of the clip base. The
locking clip legs are dimensioned for reception within corresponding locking slots of the inner member to selectively secure a
relative position of the outer and inner members to establish a predetermined height of the implant member.
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ABSTRACT

An apparatus for facilitating fusion of adjacent vertebral portions includes an

implant member dimensioned for positioning between adjacent vertebral portions and defining a
longitudinal axis. The implant member includes an outer member having an exterior wall
defining an internal cavity and a clip receiving opening subtending a peripheral portion of the
exterior wall, an inner member telescopically received within the internal cavity of the outer
member to permit relative movement of the outer and inner members and a locking clip
dimensioned for at least partial reception within the clip receiving cpening of the outer member.
The inner member inclﬁdés an exterior wall defining an infemal cavity and having a plurality of
locking slots spaced along the longitudinal axis. The locking clip includes a clip base and

locking clip legs depending from opposed ends of the clip base. The locking cliﬁ legs are
dimensioned for reception within corresponding locking slots of the inner membef to selectively

secure a relative position of the outer and inner members to establish a predetermined height of

the implant member.
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APPARATUS FOR FUSING ADJACENT BONE STRUCTURES

BACKGROUND

1. Technical Field

The present disclosure generally relates to a surgical apparatus for fusing adjacent

bone structures, and, more particularly, to an apparatus and associated method for fusing adjacent

vertebrae.
2. Background of the Related Art
The fusion of adjacent bone structures is commonly performed to provide for
- long-term replacement to compensate for degenerative or deteriorated disorders in bone. For
example, an intervertebral disc, which 1s a ligamentous cushion disposed between adjacent
vertebrae, may undergo deterioration as a result of ihjury, disease, tumor or other disorders. The
disk shrinks or flattens leading to mechanical instability and painful disc translocations.
Conventional procedures for disc surgery include partial or total excision of the
injured disc portion, e.g., discectomy, and replacement of the excised disc with biologically
acceptable plugs or bone wedges. The plugs are driven between adjacent vertebrae to maintain
normal intervertebral spacing and to achieve, over a period of time, bony fusion with the plug
and opposed vertebrae. More recently, emphasis has been placed on fusing bone structures (i.e.,
adjoining vertebrae) with metallic or ceramic prosthetic cage implants. One fusion cage implant
1s disclosed in commonly assigned U.S. Patent No. 5,026,373 to Ray et al., the contents of which

are incorporated herein by reterence. The Ray 373 fusion cage includes a cylindrical cage body
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having a thread formed as part of its external surface and apertufes extending through 1ts wall
which communicate with an internal cavity of the cage body. The fusion cage is inserted within
a tapped bore or channel formed 1n the intervertebral space thereby stabilizing the vertebrae and
maintaining a pre-defined intervertebral space. Preferably, a pair of fusion cages are implanted
within the intervertebral space. The adjacent vertebral bone structures communicate through the
~ apertures and with bone growth inducing substances which are within the internal cavity to unite
and eventually form a solid fusion of the adjacent vertebrae. FIGS. 1-2 illustrate the insertion of

a pair of the Ray ‘373 fusion cages positioned within an intervertebral space.

SUMMARY

Accordingly, the present invention is directed to further improvements in spinal
fusion procedures. In accordance with a preferred embodiment, an apparatus for facilitating
fusion of adjacent bony structures includes an outer implant member with an implant wall having
outer and inner wall surfaces and defining an internal cavity and an inner implant member at
least partially disposed within the internal cavity of the outer implant member and adapted for
movement relative thereto. The inner implant member includes an implant wall having outer and
inner wall surfaces and defining at least one locking slot portion therein. The apparatus further
includes a locking clip which 1s mountable to the outer wall surface of one of the outer and inner
implant members. The locking clip includes a locking arm arranged for reception within the one
locking siot of the inner member and being dimensioned to engage the outer Wall of the outer
member to secure a relative position of the inner and outer members. The locking clip may
further include a clip base and opposed locking arms depending from the base. The opposed

)
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locking arms are dimensioned for reception within corresponding locking slot portions of the
inner implant member. The outer and inner implant members are preferably dimensioned for

positioning between adjacent vertebral bodies.

In an alternative embodiment, the apparatus for facilitating fusion of adjacent
vertebral portions includes an implant member dimensioned for positioning between adjacent
vertebral portions and defining a longitudinal axis. The implant member includes an outer
member having an exterior wall defining an internal cavity and a clip receiving opening
subtending a peripheral portion of the exterior wall, an inner member telescopically received
within the internal cavity of the outer member to permit relative movement of the outer and inner
members and a locking clip dimensioned for at least partial reception within the clip receiving
- opening of the outer member. The inner member includes an exterior wall defining an internal
cavity and has a plurality of locking slots spaced along the longitudinal axis. The locking clip
includes a clip base and locking clip legs depending from opposed ends of the clip base. The
locking clip legs include clip projections which are dimensioned for reception within
corresponding locking slots of the inner member to selectively secure a relative position of the
outer and inner members to establish a predetermined height of the implant member. The clip
base of the locking clip may include a clip projection dimensioned for reception within a
corresponding locking siot ot the inner member. The inner member preferably includes a series
of locking slots defined 1n the exterior wall thereof and spaced along the longitudinal axis. Each

series includes a pair of spaced slot portions for reception of the locking clip legs and an

intermediate slot portion for reception of the clip base.
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The exterior wall of the outer member may include a plurality of perforations
extending in communication with the internal cavity thereof to permut bone growth therethrough.
Similarly, the exterior wall of the inner member may also include a plurality of perforations
extending in communication with the internal cavity thereof to permit bone growth therethrough.
An end cap may be releasably mounted to a longitudinal end of one of the inner and outer
members. Bone growth inducing substances may be disposed within the internal cavities of the
inner and outer members to facilitate bone ingrowth.

A method for supporting vertebral portions is also disclosed. The method
includes the steps of accessing adjacent vertebral portions, providing an implant apparatus
including an outer member having an exterior wall defining an internal cavity and an inner
member telescopically received within the internal cavity of the outer member and having an
exterior wall defining an internal cavity and a plurality of locking slots spaced along the
longitudinal axis, extending the outer and inner members of the implant member to a
predetermined length, positioning a locking clip within the clip rece1ving opening of the outer
member whereby locking clip legs of the locking clip are received within corresponding locking
slots of the inner member to selectively secure a relati{fe position of the outer and inner members
to establish a predetermined height of the implant member and introducing the implant apparatus
within a space defined between two vertebral portions. An end cap may be mounted to exposed

ends of the inner and outer members. Bone graft material may be introduced within the internal

cavities to facilitate bone ingrowth.
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BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiment(s) of the present disclosure are described herein with
reference to the drawings wherein:

FIG. 1 is a view 1llustrating é portion of the vertebral column of a patient;

FIG. 2 is a view taken along lines 2-2 of FIG. 1 illustrating a pair of prior art
fusion implants positioned within the intervertebral space for fusion of adjacent vertebrae;

FIG. 3 is a perspective view of the fusion implant apparatus in accordance with
the principles of the present disclosure illustrating the inner cage, outer cage and C-clip;

FIGS. 4-5 are side plan views of the inner cage of the implant apparatus;

FIG. 6 is a top plan view of the inner cage;

FIGS. 7-8 are side plan views of the outer cage of the implant apparatus;

FIG. 9 is a top plan view of the outer cage 1llustrating the bone engaging
projections for engaging the vertebral bone;

FI1G. 10 is a perspective view of the C-clip of the implant apparatus;

FIG. 11 1s a side plan view of the C-clip;

FIG. 12 1s a cross-sectional view illustrating engagement of the locking clip
projection of the C-clip with the inner and outer cages;

FIGS. 13-14 are perspective views of an end cap for use with the implant
apparatus,

FIG. 15 15 a cross-sectional view of the end cap of FIGS. 13-14; and

FIG. 16 15 a flow chart illustrating a sequence of steps for ;3 ioning the implant
apparatus within the intervertebral space of adjacent vertebral bodies.

5
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The preferred embodiment of the apparatus and method disclosed herein are
discussed in terms of orthopedic spinal fusion procedures and instrumentation. It is envisioned,
however, that the disclosure is applicable to a wide variety of procedures including, but, not
limited to ligament repair, joint repair or replacement, non-union fractures, facial reconstruction
and spinal stabilization. In addition, it is believed that the present method and instrumentation
finds application in both open and minimally 1mnvasive procedures mncluding endoscopic and
arthroscopic procedures wherein access to the surgical site 1s achieved through a cannula or small
Incision.

The following discussion includes a description of the fusion implant utilized in
performing a spinal fusion followed by a description of the preferred method for spinal fusion in
" accordance with the present disclosure.

In the discussion which follows, the term “proximal”, as 1s traditional, will refer
to the portion of the structure which is closer to the operator while the term “distal” will refer to
the portion which is further from the operator.

The apparatus is particularly intended for use in maintaining the normal spacing
between vertebral bodies subsequent to a discectomy procedure or subsequent to the removal of a
vertebral body portion from the spinal column to facilitate interbody fusion of the vertebrae.
With initial reference to FIG. 3, apparatus 10 includes inner cage 12, outer cage 14 which
telescopically receives the inner cage 12 and C-clip 16 which secures the relative position of the
inner and outer cages 12, 14. As illustrated in FIGS. 4-6, in conjunction with FIG. 3, inner cage

12 includes exterior cage wall 18 having a general oval cross-sectional dimension defining

—6—
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opposed major and minor arc wall sections 20, 22 with respect to major and minor axes “a, b”.
Exterior wall 18 has a plurality of relatively large rectangular shaped openings 24 extending
through the maj-or and minor arc wall arc sections 18, 20 in communication with the interior of
the inner cage 12 to permit bone ingrowth to facilitate the fusion process. Exterior wall 18
further includes first locking slots 26 in each major arc section 20 and disposed in spaced relation
along the longitudinal axis “x” of the implant 10. Second locking slots 28 are defined within
each minor arc section 22 of the exterior wall 18 and disposed in spaced relation along the axis
“x” of the implant 10. Locking slots 26, 28 disposed at the same location with respect to the axis
“x” of the implant form a series of locking slots to enable the operator to securely and selectively
lock, with C-clip 16, the relative positioning of the inner and outer cages 12, 14 as will be
discussed.

Referring now to FIGS. 7-9 in view of FIG. 3, outer cage 14 is similar in
construction to inner cage 12. Outer cage 14 includes cage wall 30 having a general oval cross-
sectional dimension and large rectangular openings 32 extending through the wall 30. A
plurality of slots 34, 36 also extend through cage wall 30 in respective major and minor arc
sections of the wall 30. In the preferred embodiment, openings 32 and slots 34, 36 are intended
to permit bone ingrowth within outer cage 14 to facilitate the fusion process. Cage wall 30 of
outer cage 14 further includes clip receiving opening 38 disposed adjacent the upper end of the
outer cage 14. Clip receiving opening 38 subtends an arc greater than approximately 180 deg of
cage wall 30. Clip receiving opening 38 1s dimensioned to accommodate C-clip 16.

Outer cage 14 may include an integrally formed end face 40 at one longitudinal

end, which contacts the vertebral body when appropriately positioned within the intervertebral

7
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space. End face 40 may include a plurality of conical shaped préjections 42 extending from the
end face 40. Projections 42 are preferably sharpened to penetrate the vertebral tissue to facilitate
retention within the vertebral bodies. Alternatively, outer cage 14 may be devoid of end face 40.
With reference now to FIGS. 10-11, in view of FIG. 3, C-clip 16 will be discussed
in detail. C-clip 16 includes clip base 44 and clip legs 46 depending from opposed ends of the
clip base 44. Clip base 44 includes locking projection 48. Simuilarly, clip legs 44 include locking
projections 50. Locking projection 48 1s received within one of the locking slots 26 of minor arc
section 22 of inner cage 12 when C-clip 16 1s in a secured position. Locking projections 50 are
received within corresponding axially located locking slots 26 of major arc section 20 of inner
cage 12 when in the secured position of C-clip 16. FIG. 12 illustrates in cross-section the
- locking relationship of locking projection 50 of one of the clip legs 46 within a corresponding
locking slot 38 of outer cage 14. As shown, locking projection 50 extends for a sufficient
distance through locking slot 38 to engage inner cage 12 and extend within the locking slot 26 of
the inner cage 12. This secures the relative positioning of the inner and outer cages 12, 14. C-
clip 16 is preferably resilient to permit outward deflection of clip legs 46 upon positioning of the
C-clip 16 relative to inner and outer cages 12, 14 while returning to its normal unstressed
condition to secure the C-clip to the implant 10. Suitable materials of construction for C-clip 16

includes resilient metals such as stainless steel, titanium or alloys thereof, in addition to resilient

polymeric materials.
Alternatively, C-clip 16a may be positioned adjacent the upper end of inner cage
12 as shown in phantom in FIG. 12 to extend within a corresponding series of locking slots 26,

28 of inner cage 12. (In FIG. 12, locking projection 50a is shown in phantom in the secured

_8—
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position). With this arrangement, the relative position of inner and outer cages 12 1s secured in a
compressive direction of the implant 10. In a further alternative, locking projection 50b of C-clip
16b (shown in phantom in FIG. 12} may be positioned within a series of locking slots 34, 36 of
outer cage 14 to extend within an aligned or corresponding series of locking slots 26; 28 of inner
cage 12. With this arrangement, locking projection 50b has a greater degree of extension or
length to be received within the slots of the inner and outer cages 12, 14.

Inner and outer cage 12, 14 are eachlpreferably fabricated from a suitable
biocompatible rigid material such as titantum and/or alloys of titanium, stainless steel, ceramic
materials or rigid polymeric materials. Apparatus 10 is preferably sufficient in strength to at
least partially replace the supporting function of an intervertebral disc, 1.e., to maintain adjacent
vertebrae in desired spaced relation, during healing and fusion. Various heights and dimensions
of apparatus 10 are contemplated depending on the surgical approach. Inner and outer cages 12,
14 may also be circular in cross-section.

With reference to FIGS. 13-15, apparatus 10 may further include end caps 60
which are mounted to one or both of the exposed longitudinal ends (depending whether outer
cage or inner cage 1s provided with an end face) of the inner and outer cages 12, 14. Each end
cap 60 includes peripheral collar 62 and insertion portion 64 depending from the collar 62.
Collar 62 defines an enlarged cross-section relative to the longitudinal ends of inner and outer
cages 12, 14 to engage the respective ends of the cages 12, 14. Insertion portion 64 includes a
plurality of arcuate internal springs 66 depending axially from the collar 62. Internal springs 66
are adapted to flex inwardly upon positioning of end cap 60 within the respective cage, but,
return outwardly under the influence of their resilient characteristics, to engage the inner surfaces

—Q_
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of the inner or outer cages 12, 14, thereby securing the end cap 60 to the respective cage 12, 14.
Arcuate springs 66 may be connected to collar 62 by conventional means and are preferably
fabricated from a resilient plastic or metallic material. End cap 60 further defines central
opening 68. End cap 60 is shown circular 1n cross-section for use with a circular inner and outer
cage 12, 14 although 1t is appreciated that end cap 60 may be elliptical if desired. A plurality of
spaced individual cone-shaped spikes 70 extend from collar 62 for penetrating the vertebral end
plates when the apparatus 1s positioned within the intervertebral space.

Apparatus 10 1s preferably implanted in conjunction with a lateral or anterior
lateral surgical approach for spinal reconstruction. With reference to the flow chart of FIG. 16,
initially the intervertebral space is prepared by removing all or a portion of the targeted
intervertebral space and part of the adjacent vertebral end plates to form a bed for recéption of
the implant 10 (Step 100). Inner cage 12 is positioned within outer cage 14. Thereafter, inner
cage 12 and outer cage 14 are extended to achieve a desired overall height of the apparatus (Step
200). Once the desired height 1s ascertained, C-clip 16 is positioned within clip receiving
opening 38 of outer cage 14. It is appreciated that C-clip 16 may be at least partially inserted
within clip receiving opening 38 prior to extension of outer and inner cages 12, 14. C-clip 16 is
then advanced within clip receiving opening 38 whereby clip legs 46 deflect outwardly and then
return inwardly to position locking projections 50 of the clip legs 46 within opposed locking
slots 26 of major arc wall section 18 and locking projection 48 of clip base 44 is received within
minor arc wall section 22. In this secured position of C-clip 16, the relative positioning of inner

and outer cages 12, 14 is secured (Step 300).

Thereafter, the interiors of inner and outer 12, 14 are optionally filled with bone

~10-
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graft material, e.g., individual allograft or autograft bone chips, e.g., 5-10 mm in size, and/or
other bone growth inducing substances (Step 400). End caps 60 are positioned on the exposed
ends of the outer and inner cages 12, 14. The implant 10 is positioned within the bed prepared
between the adjacent vertebrae (Step 500).

Implants 10 forms a strut across the intervertebral space “1” to maintain the
adjacent vertebrae “V, V,” in appropriate spaced relation during the fusion process. Over a
period of time, the adjacent vertebral tissue communicates through apertures of outer and inner
cages 12, 14 to form a solid fusion. Two implants 10 may be placed in side by side relation if
desired.

While the above description contains many specifics, these specifics should not be
construed as limitations on the scope of the disclosure, but merely as exemplifications of
| preferred embodiments thereof. For example, the fusion implant 10 could also be used for
thoracic and cervical vertebrae. Those skilled in the art will envision many other possible

variations that are within the scope and spirit of the disclosure as defined by the claims appended

hereto.
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1. An apparatus for facilitating fusion of adjacent bony structures, which comprises:

an outer implant member including an implant wall having outer and inner wall
surfaces and defining an internal cavity;

an inner implant member at least partially disposed within the internal cavity of
the outer implant member and adapted for movement relative thereto, the inner implant member
including an implant wall having outer and inner wall surfaces and defining at least one locking
slot portion therein; and

a locking clip mountable to the outer wali surface of one of the outer and inner
implant members, the locking clip having a locking arm arranged for reception within the one

locking slot of the inner member and being dimensioned to engage the outer wall of the outer

member to secure a relative position of the inner and outer members.

2. The apparatus according to claim 1 wherein the outer and 1nner implant members

are dimensioned for positioning between adjacent vertebral bodies.

3. The apparatus according to claim 1 wherein the locking clip includes a clip base
and opposed locking arms depending from the base, the opposed locking arms dimensioned for

reception within corresponding locking slot portions of the inner implant member.

4 An apparatus for facilitating fusion of adjacent vertebral portions, which

COMprises:

~12—
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an implant member dimensioned for positioning between adjacent vertebral
portions and defining a longitudinal axis, the implant member including:
an outer member having an exterior wall defining an internal cavity and
having a clip receiving opening subtending a peripheral portion of the exterior wall;
an inner‘ member telescopically received within the internal cavity of the
outer member to permit relative movement of the outer and inner members, the inner member
including an exterior wall defining an internal cavity and having a plurality of locking slots
spaced along the longitudinal axis; and
a locking clip dimensioned for at least partial reception within the clip receiving
opening of the outer member, the locking clip including a clip base and locking clip legs
depending from opposed ends of the clip base, the locking clip legs having leg projections
dimensioned for reception within corresponding locking slots of the inner member to selectively

secure a relative position of the outer and inner members to establish a predetermined height of

the implant member.

5. The apparatus according to claim 4 wherein the clip base includes a base

projection dimensioned for reception within a corresponding locking slot of the inner member.

6. The apparatus according to claim 5 wherein the inner member includes a series

of locking slots defined in the exterior wall thereof and spaced along the longitudinal axis, each

series including a pair of spaced slot portions for reception of the locking clip legs and an

intermediate slot portion for reception of the clip base.

~13—
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7. The apparatus according to claim 4 wherein the exterior wall of the outer
member includes a plurality of perforations extending in communication with the internal cavity

thereof to permit bone growth therethrough.

8. The apparatus according to claim 7 wherein the exterior wall of the inner
member includes a plurality of perforations extending in communication with the internal cavity

thereof to permit bone growth therethrough.

9. The apparatus according to claim 4 further including an end cap releasably

mounted to a longitudinal end of one of the inner and outer members.

10. The apparatus according to claim 4 including bone growth inducing substances

disposed within the internal cavities of the inner and outer cage members.

11. The apparatus according to claim 4 wherein each of the inner and outer members

define an oval cross-sectional dimension.

12. A method for supporting vertebral portions, comprising the steps of:

accessing adjacent vertebral portions;

providing an implant apparatus including an outer member having an exterior wall
defining an internal cavity and an inner member telescopically received within the internal cavity

—14—
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of the outer member, the inner member including an exterior wall defining an internal cavity and
having a plurality of locking slots spaced along the longitudinal axis;

extending the outer and inner members of the implant member to a predetermined
- length;

positioning a locking clip within the clip receiving opening of the outer member,
whereby locking clip legs of the locking clip are received within corresponding locking slots of
the inner member to selectively secure a relative position of the outer and inner members to
establish a predetermined height of the implant member; and

introducing the implant apparatus within a space defined between two vertebral

portions.

13.  The method according to claim 12 further including the step of mounting

an end cap to an exposed end of one of the inner and outer members.

14. The method according to claim 13 further including the step of inserting

bone graft material within the internal cavities of the inner and outer cages.



CA 02422331 2003-03-17

s
" re!

LY

|

SIS I



CA 02422331 2003-03-17

16'/ // = y

Wm

16b/_ \ 508

fk:;
/

14




CA 02422331 2003-03-17

7

Ly .
H . .
- ’
b o
..aa\:.. o7

JAY AN ANWAYA\

.._-ﬁl. | R

z _-

.] xs

-___ 98
‘

IL__

i,

_ i
& s

- 3 00 OO SO T SO RAS AN A I 3% 5

i

s

0

. d . . ’ .
.
' . 3
. . . . .
o A .
. A .
. : .
. . .
oo K “
P w .
. pu o
. . .- . ;
. . . . . .

44

07 8/

Ve



CA 02422331 2003-03-17

Py
) e




CA 02422331 2003-03-17

)
@

ap —

Flk. 15



CA 02422331 2003-03-17

100

| Prepare Bed within Adjacent |
Vertebral Bodies

Adjust Height
of Implant

Secure C-clip

| Pack Implant with Bone |
| Growth Inducing Substances |

Position Implant within
Prepared Vertebral Bed

FIG. 16
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