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GRAFT ANCHOR

This invention relates to a graft anchor for securing a graft in a bone

tunnel.

A torn ligament is a common injury. One way to treat the injury is to
replace the ligament with a soft tissue or synthetic graft,'formed from
a ligament or tendon tissue or synthetic materialj. A sufgeon drills a
‘tunnel in the bone, and positions one end of the graft in the tunnel.
An interference écrew is positioned in the tunnel adjacent the graft to

urge the graft against the wall of the tunnel.

According to one aspect of the invention, a device for securing a
graft in a bone tunnel includes an anchoring member having a graft
supporting surface. The anchoring member is configured to be
positioned within the bone tunnel distal of an interference member
with the graft retained by the graft supporting surface and extending
proximally from the anchoring member. The anchoring member has
an engaging surface for engaging a distal end of the interference
member to limit movement of the graft relative to the interference

member.

Embodiments of this aspect of the invention may include one or
more of the following features.

The engaging surface may be comprised on an end face of the
anchoring member. The end face may have a coupling member
configured to interface with the interference member. The coupling
member may be a protruding nib sized to fit within an opening in an
end of the interference member. The nib may be located in a center
portion of the anchoring member, or, alternatively, off-center of the
anchoring member. |
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The graft supporting surface may be constructed to receive a graft
looped around the anchoring member, and may be formed by an
exterior surface of the anchoring member. The anchoring member:
5 may be a generally planar structure including four sides, a top face,
and a bottom face forming the engaging surface. The graft
supporting surface may include at least one of the four sides and the
top face. The top face may be indented. The four sides may be flat.

10  The graft supporting surface may include a first indented surface
defined by a first side of the anchoring member, a second indented
surface defined by a second opposing side of the anchoring
member, a third indented surface defined by a third side of the
anchoring member, and a fourth indented surface defined by a fourth

15  side of the anchoring member.' Alternatively, the third and fourth
sides of the anchoring member may not be part of the graft

supporting surface, and may be convex surfaces.

The anchoring member may define a bore for receiving a guide wire.
20  The bore may be located in the center of the anchoring member, or,
alternatively, off-center. The nib may be located circumferentially

about the bore.

In another aspect, an anchoring member for securing a graftin a

25  bone tunnel includes a generally planar structure having a first side,
an opposing second side, a distal end, and a proximal end face.
The first side defining a first indentation for receiving the graft and
the second side defines a second indentation for receiving the gratt.
The end face includes a protruding nib configured to fit withinan

30  opening in an end of an interference member. The structure defines
a bore for receiving a guide wire. The anchoring member is
configured to be positioned within the bone tunnel distal of an
interference member with the protruding nib interfacing with the
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interference member and with the graft looped around the distal end

of the structure and retained in the first and second indentations.
The anchoring member limits movement of the graft relative to the
interference member. ' '

‘According to another aspect, the invention features a method for
éecuring a graft in a bone tunnel. The method includes providing an
anchoring member having a graft supporting surface; looping the
graft over the anchoring member so that the graft is retained by the
10 graft supporting surface; inserting the ahchoring member and graft
into the bone tunnel; and inserting an interference member into the
bone tunnel adjacent the graft and proximal‘ of the anchoring
member so that the anchoring member engages a distal end of the
interference member to limit movement of the graft relative to the

15 interference member.

Embodiments of this aspect of the invention may include one or

more of the following features.

20 The anchoring member is loaded onto a guide wire. Inserting the
anchoring member includes inserting the anchoring member and
~ graft into the bone tunnel with the guide wire. The anchoring
member is loaded onto a distal end of the guide wire such that the
anvchoring member abuts a ledge defined by the guide wire. The |
25 ledge limits proximal movement of the anchoring member‘relative to
the guide wire.

Inserting the interference member, e.g., an interference screw, into
the bone tunne! includes distally advancing the interference member

30 over a guide wire, and abutting the distal end of the interference
member against an end face of the anchoring member. The end
face includes a protruding nib and an end of the interference
member is placed over the nib.
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According to another aspect of the invention, a device for securing a
graﬁ in a bone tunnel includes an anchoring member, an
interference member, and a guide wire. The anchoring member has
a graft supporting surface. The anchoring member is configured to
be positioned within the bone tunnel with fhe graft retained by the
graft supporting surface and extending proximally from the anchoring
member. The anchoring member defines a first bore of a first

- diameter. The interference member defines a second bore of a

second diameter larger than the first diameter. The guide wire has a
first region and a second region of a different diameter than the first

region. The first and second regions of the guide wire define a shelf

~ therebetween. The diameter of the second region of the guide wire

is larger than the diameter of the first bore. The first region is
insertable into the first bore with the shelf abutting the anchoring
member and the interference member is insertable over the guide

wire to abut the anchoring member.

Embodiments of this aspect of the invention may include a guide
wire having locating mark for indicating the position of the

interference member within the bone tunnel.

According to another aspect of the invention, a device for securing a
graft in a bone tunnel includes an anchoring member and a guide
wire. The anchoring member has a graft supporting surface. The
anchoring member is configured to be positioned within the bone
tunnel with the graft retained by the graft supporting surface and
extending proximally from the ahchoring member. The anchoring
member defines a bore. The guide wire includes a first region and a
second region of a different diameter than the first region. The first
and second regions of the guide wire define a shelf therebetween.

The diameter of the second region is largér than a diameter of the
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bore. The first region is insertable into the bore with the shelf

abutting the anchoring member.

Among other advantages, the invention is easy to use and provides

~ areliable way of avoiding the graft from’slipping between the

interference screw and the side of the bone hole. As aresult, the
invention helps assure that the graft will remain securely in place
even when tension is applied to it. Because the graft is directly
retained by the graft supporting surface of the anchoring member,
there is no need to take more elaborate measures (such as
attempting to retain the graft with suture) to help prevent the graft
from slipping. Furthermore, the surgeon can properly position the
interference member in the bone relative to the anchoring member

by simply using markings on the guide wire.

The details of one or more embodiments of the invention are set
forth in the accompanying drawings and the description below.
Other features, objects, and advantages of the invention will be
apparent from the description and drawings, and from the claims.

DESCRIPTION OF DRAWINGS

Fig. 1 is a side view of an anchoring member and interference

screw, shown securing a graft in a bone tunnel;

Fig. 2 is a perspective view of the anchoring member and
interference screw of Fig. 1, shown mounted on a guide wire;

Fig. 3 is a cross-sectional side view of the anchoring member,

interference screw, and guide wire of Fig. 2;

Figs. 4A-4C are perspective, top, and cross-sectional side views,

respectively, of the anchoring member of Fig. 1;
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Figs. 5A-5C are perspective, top, and cross-sectional side views,

respectively, of an alternative embodiment of an anchoring member,

5 Figs. 6A-6C are perspective, top, and side views of an additional

alternative embodiment of an anchoring member;

Fig. 7 is a side view of the énchoring member of Figs. 6A-6C and an
interference screw, shown securing a graft in a bone tunnel,

10 | | |
Fig. 8A and 8B are side and end views of an additional alternative
embodiment of an énchoring member shown securing a graftin a
bone tunnel; and

15  Fig. 9 is a side view of an additional alternative embodiment of an

anchoring member shown securing a graft in a bone tunnel.

DETAILED DESCRIPTION

Referring to Fig. 1, an anchoring member 10 and an interference
20 member, e.g., an interference screw 12, act together to secure a
graft 18, e.g., a soft tissue or synthetic graft, formed from a ligament
or tendon tissue or synthetic material, within a bone tunnel 14
formed in a femur 16. Graft 18 is looped around anchoring member.:
10 and extends proximately from anchoring member 10 and out of
25 tunnel 14. Anchoring member 10 is positioned distal of screw 12
with anchoring member 10 abutting a distal end 20 of screw 12.
Sliding of graft 18 relative to screw 12 when the graft is under
tension is limited by the placement of anchoring member 10 distal to
screw 12. Screw 12 restrains anchoring member 10 from moving
30 proximally. Because graft 18 is looped around anchoring member
10, graft 18 is also restrained from slipping proximally and thus
loosening. The desired tension is thereby maintained in graft 18.
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7
Referring to Figs. 2 and 3, anchoring member 10 and screw 12

define longitudinal through bores 28, 30, respectively, for receiving a
guide wire 26. The diameter, D4, of anchoring member bore 28 is
smaller than the diameter, D», of screw bore 30. Guide wire 26 has
a distal section 104 received within anchoring member bore 28, and
a proximal section 106 réceived within-screw bore 30. Guide wire 26
has a distal end 104a and a proximal end 106a. The diameter, D3,
of distal section 104 is smaller than the diameter, D4, of proximal
section 106 forming a tapered ledge 108 between the sections. In
use, anchoring member 10 is slid onto distal section 104 of guide
wire 26 in the direction of arrow, A, until proximal advancement of
anchoring member 10 is stopped by the abutment of anchoring
member 10 with ledge 108.

Anchoring member 10 has an end face 34 which, in use, engages
distal end 20 of interference screw 12. End face 34 includes a
central, protruding nib 36 which is received within screw bore 30 to
maintain anchoring member 10 centered on screw 12 after removal
of guide wire 26. Nib 36 is circumferentially disposed about bore 28.
Screw 12 is a standard interference screw, e.g. Smith and Nephew
screw 7207180.

Guide wire 26 has locating marks 32a, 32b, 32c, 32d disposed at
regular intervals along a length of second section 106. Marks 32a -
32d can be formed, e.g., by laser marking. Marks 32a - 32d are
used to determine when screw 12 has been advanced into
engagement with anchoring member 10 to assist the surgeon in -
correctly placing screw 12 in tunnel 18. 'When screw 12 is first
placed on guide wire 26, it may cover one or more of locating marks
32a - 32d. As the surgeon moves screw 12 distally along guide wire
26, depending upon the length of screw 12, the surgeon aligns
proximal end 37 of screw 12 with the correct mark which indicates
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that distal end 20 of screw 12 is in contact with anchoring member

10.

Referring to Figs. 4A-4C, anchoring member 10 is in the form of a
5 ‘generally plénar structure 40 having four sides 42, 44, 46, 48, end

face 34, and top face 74. Each side 42, 44, 46, 48 has a generally
concave shape forming a graft supporting surface portions 422, 44a,
46a and 48a, respectively, and arms 50, 52, 54 and 56. Surfaces
42a, 44a, 46a, and 48a each define an indentation 66, 68, 70 and

10 72, respectively. A bump 92, 94, 96 and 98 extends into each
indentation 66, 68, 70 and 72, respectively. Graft 18 is received
within indentations 66, 68, 70 and 72, with one graft strand 18a
extending distally through indentation 66, over top face 74, and
proximally through indentation 70; and a second graft 'strand' 18b

15 extending distally through indentation 68, over top face 74, and
proximally through indentation 72. Bumps 92, 94, 96 and 98 help to
guide the graft strands around guide wire 26 when the graft strands
are placed over top face 74 to limit interference of the graft strands
with distal section 104 of guide wire 26 (located in bore 28). Thus,

20 graft 18 is supported by graft supporting surface, comprising portions
42a, 44a, 46a, and 48a and top face 74. Arms 50, 52, 54 and 56
help to assure that the graft strands do not slip off anchoring
member 10.

25  Anchoring member 10 is dimensioned such that the diameter of end
face 34 is large enough to prevent anchoring member 10 from being
able to slide proximal of distal end 20 of screw 12, and such that
arms 50, 52, 54 and 56 engage a side of bone tunnel 14 so that graft
18 does not slip out of indentations 66, 68, 70 and 72. Anchoring

30 member 10 is not so thick that it takes up too much space in tunnel
18, but it is thick enough to support graft 18. Nib 36 is configured to
fit into screw bore 30, so that anchoring member engages screw 12.
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9
More specifically, nib 36 and bore 28 are centrally located about

axis, B. Nib 36 has a sioped sidewall 99 with a lower diameter Ds of,
e.g., about 0.060” (1.52 mm) and an upper diameter Dg of, €.9.,
about 0.090” (2.29 mm). Nib 36 has a height H; of, e.g., about
0.019" (0.483 mm). Anchoring member 10 has a height Hp,
excluding nib 36, of about 0.125" (3.18 mm). Bore 28 diameter D,
is, e.g., about 0.060" (1.52 mm).

Arms 50, 52, 54, 56 each have a radius Ry, measured from a center
of bore 28, of, e.g., about 0.158” (4.01 mm). Thus, anchoring
member 10 has a diameter D7 of, e.g., about 0.316" (8.02 mm).
Bumps 92, 94, 96, 98 between arms 50, 52, 54, 56 each have a
radius Ry, measured from a center of bore 28, of, e.g., about 0.072"
(1.83 mm). Arms 50, 52, 54, 56 have a width W of, e.g., about
0.041" (1.04 mm). Sides 100, 102 of arm 50 form an angle I of,
e.g., about 2.35°. Anchoring member 10 can be formed from a
metal, preferably titanium, or a polymer, preferably a bioabsorbable
material such as polylactic acid (PLA). Edges 101, 103, 105 of
anchoring member 10 have a radius Rj of, e.g., about 0.020" (0.508
mm).

Guide wire diameter Ds is, e.g., about 0.059” (1.50 mm), and guide
wire diameter Dy is e.g. about 0.079” (2.01 mm), forming ledge 108
with a sufficient width to prevent anchoring member 10 from moving
proximally of ledge 108 when graft 18 is under tension. Marks 32a,
32b, 32c and 32d are arranged to correspond to different length
screws 12. Marks 32a, 32c have widths different from widths of
marks 32b, 32b. These widths allow a surgeon to quickly discern
which marks are exposed by interference screw 12. Mark 32ais at a
distance d; of, e.g., about 0.776" (19.7 mm) from ledge end 112,
mark 32b is a distance d; of, e.g., about 0.978" (24.8 mm) from end
112, mark 32c¢ is a distance d; of, e.g., about 1.170" (29.7 mm) from
end 112, and mark 32d is a distance d,4 of, e.g., about 1.372" (34.8
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mm) from end 112. Marks 32a, 32c have a width W, of, e.g., about

0.02" (0.508 mm). Marks 32b, 32d have a width Wj; of, e.g., about
0.01" (0.254 mm).

5 Inuse, the surgeon loads the anchoring member 10 onto distal
section 104 of guide wire 26 and proximally advances anchoring
member 10 until anchoring member 10 abuts guide wire ledge 108.
Ledge 108 prevents further proximal movement of anchoring
member 10 along guide wire 26. The surgeon then loops the graft

10  strands over graft supporting surface, including portions 42a, 44a,
46a, and 48a and top face 74, of anchoring member 10 with the graft
strands retained in indentations 66, 68, 70 and 72. The surgeon
positions anchoring member 10 and graft 18 in bone tunnel 14 by
inserting the guide wire 26 into the tunnel. Guide wire 26 can be

15  pushed or pulled through tunnel 14. Guide wire extends through a
distal guide wire bore 15 (Fig. 1) in femur 16, eXtending from tunnel
14 to a surface of the femur. The surgeon then loads screw 12 onto
proximal section 106 of guide wire 26 and distally advances the
screw into the bone tunnel over the guide wire. For the length of

20 screw 12 shown in Fig. 3, screw 12 is advanced until proximal end
37 of screw 12 is aligned with mark 32a. This signals the surgeon
that screw 12 has been fully advanced into engagement with
anchoring member 10.

25  With screw 12 fully advanced into tunnel 18, screw 12 is proximal of
anchoring member 10 with end face 34 of anchoring member 10
engaging distal end 20 of screw 12. Screw 12 is located in the
middle of the graft strands, thereby urging the graft strands against
the bone tunnel wall. Tension applied to the graft will not cause the

30 graft to slip proximally relative to screw 12 because graft 18 is
retained by anchoring member 10. The graft is supported by graft
supporting surface 42a, 44a, 46a and 48a and top face 74 of
anchoring member 10.
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Other embodiments are within the scope of the following claims.

For example, referring to Figs. 5A-5C an anchoring member 210 has
only two graft supporting surfaces on the sides of anchoring member
210. This configuration results in the graft being positioned on only
two sides of screw 12, thereby leaving two sides of screw 12 free to
engage sidewalls of tunnel 14. Anchoring member 210 has first and
second opposing sides 212, 214 including graft supporting surfaces
212a, 214a, and third and fourth opposing sides 220, 222. Graft
supporting surfaces 212a, 214a define indentations 216, 218,
respectively, for receiving the graft. The graft is looped around
anchoring member 210 and supported by graft supporting surfaces
212a and 214a and a top face 219. Sides 220, 222 have a generally
convex shape, for abutting sidewalls of a bone tunnel. Anchoring
member 210 defines a central bore 224 configured for receiving a

guide wire and includes a protruding nib 226.

Referring to Figs. 6A-6C, in another alternative embodiment, an
anchoring member 310 defines a bore 324 located off-center of
anchoring member 310. Thus, graft 18 can be looped over
anchoring member 310 and positioned to one side of interference
screw 12, leaving screw 12 free to engage the tunnel wall, as shown
in Fig. 7.

Bore 324 is located a distance ds of, e.g., about 0.080" (2.03 mm)
from the center of anchoring member 310. Likewise, in the
embodiment of Figs. 4A-4C, bore 28 can be located off-center of

anchoring member 10.

The graft supporting surfaces defined by the sidewalls of the
anchoring member, rather than being external surfaces, can be
formed internally in the anchoring member. For example, two
additional bores can be defined by the anchoring member through
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which the graft can be passed to loop the graft around the anchoring

member.

Referring to Figs. 8a and 8b, an anchoring member 410 is cube
5 shaped with sidewalls 412 and top surface 414 acting as graft

supporting surfaces. Edges 416 of the cube contact wall 418 of
bone tunnel 14 such that graft 18 is retained within the space
defined between anchoring member 410 and bone tunnel wall 418.
Anchoring member 410 can be a bone block harvested from the

10  patient (or another source) and formed into a suitable shape by the
surgeon. Graft 18 is looped over the bone block.

The top surface of the anchoring member can also be indented. As
shown in Fig. 9, the anchoring member 510 can be a wire form

15  having a U-shaped portion 512 distal of screw 12 and a portion 514
extending proximally between screw 12 and bone wall 418 to limit
rocking of anchoring member 510. Graft 18 is retained within portion
512 to prevent slipping of graft 18 relative to screw 12. The base of
the U-shape engages the distal tip of screw 12.

20
A number of embodiments of the invention have been described.
Nevertheless, it will be understood that various modifications may be
made without departing from the spirit and scope of the invention.
Accordingly, other embodiments are within the scope of the following

25 claims.
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CLAIMS

A device for securing a graft in a bone tunnel, comprising: an
anchoring member including a graft supporting surface, the
anchoring member being configured to be positioned within
the bone tunhel distal of an interference member with the
graft retained by the graft supporting surface and extending
proximally from the anchoring member, the anchoring
member having an engaging surface for engaging a distal end
of the interference member to limit movement of the graft

relative to the interference member.

The device of claim 1 wherein the engaging surface
comprises an end face of the anchoring member.

The device of claim 2 wherein the end face includes a
coupling member configured to interface with the interference

member.

The device of claim 3 wherein the coupling member
comprises a protruding nib sized to fit within an opening in an
end of the interference member.

The device of claim 4 wherein the nib is located in a center

portion of the anchoring member.

The device of claim 5 wherein the nib is located off-center of

the anchoring member,

The device according to any one of the preceding claims,
wherein the graft supporting surface is constructed to receive
a graft looped around the anchoring member.
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8. The device according to any one of the preceding claims,
wherein the graft supporting surface comprises an exterior
surface of the anchoring member.

5 9 The device according to any one of the preceding claims,
wherein the anchoring member is a generally planar structure

including four sides.

10.  The device of claim 9 wherein the generally planar structure
further includes a top face and a bottom face, the bottom face

10 comprising the engaging surface.

11.  The device of claim 10 wherein the graft supporting surface

comprises at least one of the four sides and the top face.
12.  The device of claim 10 wherein the top face is indented.

13.  The device of claim 9 wherein the graft supporting surface
15 comprises a first indented surface defined by a first side of the
anchoring member and a second indented surface defined by

a second opposing side of the anchoring member.

14.  The device of claim 13 wherein the graft supporting surface

further comprises a third indented surface defined by a third

20 side of the anchoring member and a fourth indented surface
defined by a fourth side of the anchoring member.

15.  The device of claim 13 wherein third and fourth sides of the

anchoring member comprise convex surfaces.

16. The device of claim 9 wherein the four sides are flat.
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17.  The device according to any one of the preceding claims,
wherein the anchoring member defines a bore for receiving a
guide wire. '

5 18. The device of claim 17 wherein the bore is located in a center
portion of the anchoring member.

19.  The device of claim 17, wherein the bore is located off-center

of the anchoring member.

20. The device according to any one of claims 17 to 19, wherein
10 the anchoring member includes an end face with a protruding
nib, the nib being Iocated circumferentially about the bore.

21.  An anchoring member for securing a graft in a bone tunnel,
comprising: a generally planar structure including a first side,
an opposing second side, a distal end, and a proximal end

15 face, the first side defining a first indentation for receiving the
graft and the second side defining a second indentation for
receiving the graft, the end face including a protruding nib
configured to fit within an opening in an end of an interferen‘ce
member, the structure defining a bore for receiving a guide

20 wire, the anchoring member being configured to be positioned
within the bone tunnel distal of an interference member with
the protruding nib interfacing with the interference member
and with the graft looped around the distal end of the
structure and retained in the first and second indentations, the

25 anchoring member limiting movement of the graft relative to
the interference member. '

22. A method for securing a graft in a bone tunnel, comprising:
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providing an anchoring member including a graft suppor’ting
surface, looping the graft over the anchoring member such
that the graft is retained by the graft supporting surface,

5 inserting the anchoring member and graft‘ into the bone
tunnel, and inserting an interference member into the bone
tunnel adjacent the graft and proximal of the anchoring
member so that the anchoring member engaging a distal end
of the interference member to limit movement of the graft

10 relative to the interference member.

23, The method of claim 22 further bomprising:, loading the
anchoring member onto a guide wire, wherein the step of
inserting the anchoring member includes inserting the
anchoring member and graft into the bone tunnel with the

15 guide wire.

24. The method of claim 23 wherein the step of loading the
anchoring member onto a guide wire includes loading the
anchoring member onto a distal end of the guide wire such
that the anchoring member abuts a ledge defined by the

20 guide wire, the ledge limiting proximal movement of the
anchoring member relative to the guide wire.

25. The method of claim 21 wherein the step of inserting an
~ interference member into the bone tunnel includes distally

advancing the interference member over a guide wire.

25 26. The method of claim 22 wherein the step of inserting an
interference member into the bone tunnel comprises inserting

an interference screw.
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‘27. The method of claim 22 wherein the step of inserting an
interference member includes abutting the distal end of the
interference member against an end face of the anchoring

5 member.

28.  The method of claim 27 wherein the end face includes a
protruding nib and the step of inserting an interference
member includes placing an end of the interference member
over the nib. - |

10 29. Adevice for securing a graft in a bone tunnel, comprising: an
anchoring member including a graft supporting surface, the
anchoring member being configured to be positioned within
the bone tunnel with the Qraft retained by the graft supporting
surface and extending proximally from the anchoring member,

15 the anchoring member defining a first bore of a first diameter,
an interference member defining a second bore of a second
diameter larger than the first diameter, and a guide wire
including a first region and a second region of a different
diameter than the first region, the first and second regions of

20 the guide wire defining a shelf therebetween, the diameter of
the second region being larger than the diameter of the first
bore, the first region being insertable into the first bore with
the shelf abutting the anchoring member, and the interference
member being insertable over the guide wire to abut the

25 anchoring member.

30. The device of claim 29 wherein the guide wire includes a
locating mark for indicating the position of the interference

member within the bone tunnel.
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31.  Adevice for securing a graft in a bone tunnel, comprising: an
anchoring member including a graft supporting surface, the
5 - anchoring member being configured to be positioned within
the bone tunnel with the graft retained by the graft supporting
surface and extending proximally from the anchoring member,
the anchoring member defining a bore, and a guide wire
including a first region and a secbnd region of a different
10 diameter than the first regi‘on, the first and second regions of
the guide wire defining a shelf therebetween, the diameter of
the second region being larger than a diameter of the bore, .
the first region being insertable into the bore with the shelf
abutting the énchoring member.
15

20
25
30
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