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(57) Abstract

A fusion cage (20) for anterior vertebral body fusion is conically shaped and includes a rounded distal end (24). A thread (40) is
formed as part of the external conical surface of the fusion cage (20). The thread (40) defines one or more flutes (52) which enhance the
ability of the fusion cage (20) to be self-tapping. Apertures (54, 206, 322) are defined through the fusion cage in order to provide for
contact between the engaged vertebral bone structures and ione growth inducing substances packed within the fusion cage. The fusion
cage (20) is introduced through an anterior procedure and ma.i.tains or increases the lordosis between adjacent vertebral bone structures.
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CONICALLY-SHAPED ANTERIOR FUSION CAGE
AND METHOD OF IMPLANTATION

BACKGROUND

5 Field of the Invention

The present invention is directed to devices and methods for
facilitating the fusing of bone structures and more particularly the fusing

together of adjacent vertebral bodies or bone structures.

10 Background of the Invention

Technical literature and patent documents disclose a number of
devices and methods for fusing bones together. One such device which
has proven to be successful is disclosed in U.S. Patent 4,961,740, entitled
"V-THREAD FUSION CAGE AND METHOD OF FUSING A BONE JOINT,"

15 which patent has been assigned the present assignee and which patent is
incorporated herein by reference. The referenced patent discloses a fusion
cage which is preferably cylindrical and has a thread formed as part of the
external cylindrical surface. The fusion cage defines an internal cavity and
apertures through the wall of the cage which communicate the external

20 cylindrical surface with the internal cavity. The apertures are formed in
the valleys of the thread. Normally two such cages are used to stabilized
and fuse together adjacent vertebral bodies or bone structures.

in practice, using a posterior approach, a patient’s vertebral bone
structures are exposed and degenerate disk material located between the

25 vertebral bone structures is removed. A threaded tap is used to tap a
complementary thread in the upper and lower vertebral bone structures
preparatory to the insertion of the above fusion cage. Once such tapping
has been accomplished, using an introd'-ction tool, the fusion cage is
screwed into the space between the adjacent vertebral bone structures.

30 The thread bites into the bone of the upper and lower vertebral bone
structures, stabilizing the bone structures, and preventing the fusion cage

from working out of this position due to patient movement. Generally two
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such fusion cages are applied using this technique. Once the two implants
have been positioned, then bone growth inducing substances, such as
bone chips, are packed into the internal cavity of the fusion cages. These
bone growth inducing substances come into immediate contact with the
bone from the vertebral bone structures which project into the internal
cavity through the apertures. Such projection of bone is due to the fact
that the apertures are formed in the valleys of the external thread of the
fusion cage. Such immediate bone to bone contact between the vertebral
bone structures and the bone pack within the fusion cages results in more
rapid propagation of bone cells between the adjacent vertebral bone
structures and thus a more rapid fusion of the adjacent vertebral hone

structures.

Summary of the Invention

The present invention is directed to a fusion cage which has been
designed to be implanted using an anterior approach to the vertebral bone
structures.

In a first embodiment of the present invention, the fusion cage
includes a conically-shaped cage body having a proximal end and a distal
end, said distal end having a diameter which is smaller than the diameter
of the proximal end. The distal end further is rounded with for example
a bull nose in order to facilitate the insertion of the cage body relative to
one or more bone structures. The conically-shaped cage body is
particularly advantageous for use with an anterior approach to vertebral
bone structure fusion. This is due to the fact that the normal lordosis of
the vertebral bone structures defines a wedged-shape space for a vertebral
disk between, for example, lumbar vertebrae. Accordingly, the conically-
shaped body cage can be sized and selected in order to maintain or
enlarge upon the normal lordosis.

In a second embodiment of the present invention, a fusion cage
includes a conically-shaped cage body having a proximal end and a distal

end with the distal end having a diameter which is smaller than the
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diameter of the proximal end. The conically-shaped cage body has a
conically-shaped outer surface and at least one flute formed in the
conicaily-shaped outer surface. The flute acts as a relief much as the flute
placed on self-tapping screws in order to facilitate the insertion of the
fusion cage using a twisting motion between two vertebra! bone
structures.

in a third embodiment of the invention, a fusion cage includes a
conically-shaped cage body having a proximal end and a distal end, the
distal end having a diameter which is smaller than the diameter of the
proximal end. The conically-shaped cage body has a conically-shaped
outer surface and a thread formed as part of the conically-shaped outer
surface. The thread allows the cage body to be inserted using an anterior
approach. Due to the fact that the cage body is conically-shaped, the
requirement for pretapping the vertebral bone structures to receive the
fusion cage is eliminated with the fusion cage being self-tapping. Also the
cage gradually spreads apart the vertebral bone structures as the cage is
inserted in order to regain or enlarge the natural lordosis of the adjacent
vertebral bone structures. As with other embodiments of the present
invention, flutes can be provided through the thread in order to allow for
enhanced thread tapping by the cage and for a smoother insertion of the
fusion cage between the vertebral bone structures. Preferably two or
three flutes would be formed spaced about the fusion cage in order that
one flute would be engaging with or adjacent to an upper vertebral bone
structures with another flute being engaging with or adjacent to a lower
vertebral bone structure. Such a relationship maintains alignment of the
fusion cage and prevent wandering as the fusion cage is introduced
between the two vertebral bone structures. Without two or more flutes,
wandering might occur due to the fact that the thread is only substantially
engaged with the vertebral bone structures and not with the disk material
between the vertebral bone structures, which disk material does not

provide support to the thread.
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