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Claim

3 A suture anchor including:

a head portion having

a generally conically-shaped and pointed distal end portion with opposed
flutes cut therethrough; and

screw threads extending from a proximal end of said conically-shaped
distal end portion and substantially throughout an entire remainder of said head
portion;

said flutes each cutting through said remainder of said head portion and
interrupting opposed portions of said screw threads;

said flutes each cutting through said head portion inwardly removed from
distal-most of said threads; and

said flutes each cutting through a plurality of proximal-most of said
threads between inner and outer diameters of said plurality of proximal-most
threads;

bottoms of said flutes diverging outwardly from said pointed distal end as
said flutes extend proximally.
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(57) Abstract

There is presented a suture anchor comprising a head portion and a connector portion. The head portion includes a
pointed free end (24), a cutting flute (18) extending substantially throughout the length of the head portion, and screw
threads (16) extending substantially throughout the length of the head portion. The connector portion (14) extends axially
from the head portion for releasable connection to an anchor inserter (50). The connector portion is provided with structure
for attachment of a suture thereto. There is further presented a suture anchor inserter for use in combination with the
suture anchor in attachment of the anchor to a bone, and a length material. There is still further presented a
method for anchoring a length of suture to a bone. \-;_.,\'WL/,?\
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Suture Anchor Assembly

e o e Invention
The present invention relates generally to devices
for attaching suture to bone, and more particularly to
such devices that are self-tapping.

Background Of The Invention

Self-tapping suture anchors are well known in the
art. See, for example, U.S. Patent No. 4,632,100,
issued December 30, 1986 to Somers et al., which
discloses a cylindrical suture anchor having a drill
portion formed at one end and flights of threads formed
at the other end. A length of suture is fixedly
attached to the suture anchor so as to extend
therefrom. The suture anchor may be turned, and hence
deployed into a target bone, by means of a driver that
matingly engages the anchor by means of a splined
coupling, with the free end of the suture being stored
within the body of the driver. 1In practice, the drill
end of the suture anchor is positioned against the
target bone and the suture anchor is turned by means of
the driver, causing the drill portion of the suture
anchor to cut into the bone. As the drill portion of
the suture anchor cuts into the bone, thus forming a
hole therein, the suture anchor threads engage the
inner surface of the hole. The leading thread flights
tap the hole so as to provide a seat for the following
thread flights. In due course, the anchor separates
from the driver, with the stored suture paying out from
the interior of the driver.

) a
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Unfortunately, while suture anchors of the type
taught by Somers et al. generally perform well, they
are not completely satisfactory for all surgical
procedures in which suture must be attached to bone.

In particular, with the suture anchor of Somers et al.,
the suture is attached to the anchor by fastening the
suture to a disc, which is then fixed in position
within a blind hole formed in the proximal end of the
anchor. Unfortunately, this arrangement can be
cumbersome, particularly where the anchor is to be
formed with a relatively small size. Furthermore, with
the suture anchor of Somers et al., the splined
coupling used to connect the driver to the anchor
comprises a polygonally-shaped male portion on the
driver and a corresponding polygonally-shaped female
portion on the anchor. This construction can present a
constraint on depth of thread, particularly where it is
desired to form the anchor in a relatively small size.
Moreover, with the suture anchor of Somers et al., the
anchor’s drill portion terminates intermediate the
anchor’s length. Accordingly, excised bone matter can
sometimes build up in front of, and to the side of, the
deploying anchor, thereby possibly impeding efficient
deployment of the anchor. Also, with the suture anchor
of Somers et al., the anchor’s thread flights are
formed along only a portion of the anchor’s body. This
construction can present a constraint on the anchor’s
holding power, particularly where it is desired to form
the anchor in a relatively small size. In addition,
with the suture anchor of Somers et al., the length of
suture is fixedly connected to the suture anchor. This
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can present a problem for some applications, e.g. arthroscopic procedures, where it
may be desirable to have the suture capable of sliding relative to the anchor so as to
facilitate knot rundown techniques.

Accordingly, it would be desirable to provide a suture anchor comprising
drill means, screw thread means, and suture attachment means, all formed in a
unitary anchor body.

It would be further desirable to provide a suture anchor having a male
polygonally-shaped proximal connector portion adapted to be received by, and
readily released by, a corresponding polygonally-shaped recess formed in a
suture anchor inserter socket portion.

It would be still further desirable to provide a suture anchor wherein
flights of screw threads extend along substantially the entire length of the
anchor, less the connector portion of the anchor, and drilling flutes extend along
substantially the entire length of the anchor, less the connector portion of the
anchor.

Additionally, it would be desirable to provide a suture anchor of solid
construction permitting deeper screw threads therein.

Additionally it would be further desirable to provide a suture anchor
assembly having a reduced manufacturing cost.

It would also be desirable to provide a suture anchor wherein the suture
attachment means will permit the
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attached suture to be slidable relative to the deployed anchor.

It would also be desirable to provide an inserter for use in combination
with the aforementioned anchor.

Another desirability would be to provide a suture anchor assembly
featuring the aforementioned anchor and inserter in combination with a length of
suture.

Yet another desirability would be to provide an improved method for
anchoring suture in bone.

SUMMARY OF THE INVENTION

According to one aspect of the present invention, there is provided a

suture anchor assembly, including:

a suture anchor, a suture anchor inserter, and a length of suture;

said suture anchor including a head portion and a connector portion,
screw threads extending from a proximal end of a conically-shaped distal end
portion of said head portion and substantially throughout an entire remainder of
said head portion, said fiutes each cutting through said remainder of said head
portion and interrupting opposed portions of said screw threads, said flutes
each cutting through said head portion inwardly removed from distal-most of
said threads, and said flutes each cutting through a plurality of proximal-most of
said threads between inner and outer diameters of said plurality of proximal-
most threads, bottoms of said flutes diverging outwardly from said pointed distal
end as said flutes extend proximally, said connector portion including means for
attachment of said anchor to said inserter and means for attachment of said
suture to said anchor;

said suture anchor inserter including a tubular shaft provided with a
recess extending into a distal end thereof, said recess being configured to
matingly receive said connector portion of said anchor, said connector portion
being configured complementarily to said recess, such that said anchor can be
rotated by rotation of said inserter; and

said length of suture is connected to said anchor by said means for
attachment of said suture to said anchor and extends therefrom and into said
inserter tubular shaft.
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According to a further aspect of the present invention, there is provided a
method for anchoring suture in a bone, the method including the steps of:
providing an anchor having a head portion and a connector portion, the
head portion having a pointed free end, a cutting flute extending from the
5 pointed end to adjacent the connector portion, and screw threads extending
from a proximal end of a conically-shaped distal end portion of said head
portion to adjacent the connector portion, said flute cutting through said head
portion and interrupting opposed portions of said screw threads, said flute
cutting through said head portion inwardly removed from distal-most of said
10 threads, and said flute cutting through a plurality of proximal-most of said
threads between inner and outer diameters of said plurality of proximal-most
threads, a bottom of said flute diverging outwardly from said pointed distal end
as said flute extends proximally, the connector portion extending axially from an
end of the head portion and having therein suture attachment structure, wherein
15 the anchor has a length of suture attached to the anchor connector portion and
extending into an inserter, with the anchor and inserter being drivingly
. interconnected to one another;
::... : attaching a power rotary means to the inserter,
pressing the pointed free end of the anchor against a bone;
20 rotating the anchor such that the anchor pointed end, cutting flute and
¥ K screw threads operate to move the anchor into the bone;

: releasing the anchor from the inserter upon the movement of the anchor
""" : into the bone beyond a free end of the inserter; and

el removing the inserter from the bone and paying out the suture length
25 from the inserter.

R According to a yet further aspect of the present invention, there is

provided a suture anchor including:
a head portion having
a generally conically-shaped and pointed distal end portion with opposed
30 flutes cut therethrough; and
screw threads extending from a proximal end of said conically-shaped
distal end portion and substantially throughout an entire remainder of said head
portion,;
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said flutes each cutting through said remainder of said head portion and
interrupting opposed portions of said screw threads;

said flutes each cutting through said head portion inwardly removed from
distai-most of said threads; and

said flutes each cutting through a plurality of proximal-most of said
threads between inner and outer diameters of said plurality of proximal-most

threads;
bottoms of said flutes diverging outwardly from said pointed distal end as

said flutes extend proximally.
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The above and other features of the invention, including various details
of construction and combinations of parts and steps, will now be more
particularly described with reference to the accompanying drawings. It will be
understood that the particular devices and method embodying the invention are

5 shown by way of illustration only and not as limitations of the invention. The
principles and features of this invention may be employed in various and
numerous embodiments without departing from the scope of the invention.

Ocen ai31348 981171148
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Brief Description Of The Drawings

Reference is made to the accompanying drawings in
which are shown illustrative embodiments of the
invention, from which its novel features and advantages
will be apparent.

In the drawings:

Fig. 1 is a side elevational view of a suture
anchor of an illustrative embodiment of the invention;
Fig. 2 is a rear elevational view of the suture
anchor shown in Fig. 1, with the anchor having been

rotated 90° about its longitudinal axis from the
position shown in Fig. 1;

Fig. 3 is a front elevational view of the suture
anchor shown in Fig. 1, with the anchor having been
rotated 90° about its longitudinal axis from the
position shown in Fig. 1;

Fig. 4 is a side elevational view, partially broken ’
away and partially in section, showing one form of
inserter illustrative of an embodiment of the invention
and suitable for use with the anchor of Figs. 1-3;

Fig. 5 is a side elevational view of one form of
suture anchor assembly, illustrative of an embodiment
of the invention, the assembly including the anchor of
Fig. 1 in combination with the inserter of Fig. 4, the
inserter shown in section;

Fig. 6 is a diagrammatic view, showing the suture
anchor assembly after a pointed distal end of the
suture anchor has penetrated a cortical layer of bone;

Fig. 7 is a view similar to Fig. 6, but showing the
suture anchor assembly after the suture anchor has
fully penetrated the bone and the anchor is separating

47,
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from the inserter; and

Fig. 8 is a view similar to Figs. 6 and 7, but
showing the suture anchor assembly after the suture
anchor has been freed from the inserter, and showing
the inserter withdrawn from the surface of the bone and
the suture paying out therefrom.

Description Qf The Preferred Embodiments

Referring to Fig. 1, it will be seen that an
illustrative suture anchor includes a unitary body 10
having a head portion 12, a connector portion 14, a
continuous screw thread 16, at least one cutting flute
18, and suture attachment means 20. Suture anchor body
10 may be formed from any of the various biocompatible
or biocabsorbable materials known in the art. 1In a
preferred embodiment, the suture anchor body 10 is
formed of surgical grade titanium alloy.

The suture anchor head portion 12 includes, at a
free end 22 therecof, a distal point 24. 1In a preferred
embodiment, the head portion 12 is of a generally
cylindrical configuration. Alternatively, head portion
12 may be of other configurations without departing
from the scope of the invention.

The connector portion 14 includes an end surface 26
(Figs. 1, 2 and 5) that is spaced from head portion 12.
The connector portion 14 has a generally polygonal
cross-section (Fig. 2). More particularly, the
connector portion 14 comprises a multi-faceted profile
that includes a plurality of flat sides 28 separated by
a plurality of corners 30. 1In a preferred embodiment,
the connector portion 14 is of hexagonal cross-section.

Yy
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Alternatively, other multi-faceted cross-sections may
be used.

As may be seen in Fig. 1, the continucus screw
thread 16 extends from the anchor free end 22 to the
anchor connector portion 14. Because the anchor
connector portion 14 is removed from the head portion
12 and comprises a male connector means, rather than a
female connector means as shown in the aforementioned
patent to Somers et al., the anchor head portion 12 is
solid and devoid of any recess internally thereof. Such
construction permits deeper screw threads to be cut in
the anchor head portion. While the deepness of the
screw threads will vary with the size of the anchor,
the threads are substantially deeper than are permitted
by constructions such as shown in the aforementioned
patent to Somers et al. The use of screw threads which
extend substantially throughout the length of the
anchor head portion and which extend more deeply into
the anchor head portion provides for a more secure
lodgement of the anchor in bone.

Referring again to Fig. 1, it will be seen that at
least one cutting flute 18 extends from distal point
24, along substantially the entire length of the anchor
head portion 12. Preferably, two cutting flutes 18 are
provided (Fig. 3). Each flute 18 is sized and shaped
so as to aggressively remove enough bone during each
revolution of the anchor body 10 to allow each flight
of thread 16 to advance forward into the target bone.
In this respect, it will be understood that the rate at
which the anchor 10 advances into the bone with each
revolution is determined by the pitch of the thread 16.
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In a preferred embodiment, each flute 18 forms an
angle with the anchor‘’s longitudinal axis 32 in the
range of from about 15° to about 25°, with a preferred
angle of about 20°. Each flute 18 also forms a
transverse included angle on anchor body 10 in the
range of from about 115° to about 1259, with a
preferred angle of about 120°,

As best seen in Figs. 1 and 2, the suture
attachment means 20 comprise a bore 36 which extends
transversely through the anchor connector portion 14.
The bore 36 is disposed so as to be centered on two
diametrically-opposing flat sides 28 of the connector
portion 14 (Figs. 1 and 2). A pair of channels 38
extend proximally from, and communicate with, the two
ends of the bore 36. The channels 38 open on the
anchor’s connector portion end surface 26 and provide
clearance for a suture 40 (Fig. 5) to pass between (i)
the suture anchor body 10 and the adjacent inserter
structure when the suture anchor is seated in an
associated inserter, as will hereinafter be disclosed
in further detail, and (ii) the suture anchor body 10
and the adjacent bone, after the suture anchor body 10
has been installed in the bone, as will hereinafter be
disclosed in further detail. 1In addition, the bore 36
and channels 38 are sized so that the suture 40 can
slide freely relative to the suture anchor 10 once the
suture anchor has been installed in a bone.

The suture anchor 10 is intended to be installed in
a bone by means of an inserter $0. Referring to Figs.
4 and 5, the inserter 50 comprises a tubular shaft 52,
a tubular shaft tip 54, a suture gripper 56 (Fig. 5), a

! $
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suture sleeve 58, and a cap 60. In a preferred
embodiment, the inserter 50 is formed from any of the
various biocompatible metal and/or polymer materials
known in the art.

Referring still to Figs. 4 and 5, tubular shaft tip
54 includes a generally frusto-conical annular shoulder
portion 62 joining a socket portion 64 provided with a
recess 66 of polygonal cross-sectional configuration.
The polygonal cross-sectional configuration of the
recess 66 of the socket portion 64 is complementary to
the polygonal cross-sectional configuration of the
connector portion 14 of the anchor body 10. As a
result, the connector portion of the ancheor body 10 is
drivingly received in the shaft tip socket portion 64.

Referring to Fig. 5, it will be seen that the
suture gripper 56 comprises a cylindrical body 70
having an internal passageway 72 that communicates
between end surfaces 74 and 76. The suture gripper 56
preferably is of an elastomeric material, and is sized
and shaped to fit loosely within a central passageway
78 of the tubular shaft 52. Internal passageway 72 of
the suture gripper 56 is sized and shaped to snugly
receive and thereby control the suture 40 when the
anchor body 10 is fully assembled to the inserter 50,
as will hereinafter be disclosed in further detail.

The suture sleeve 58 is provided with a central
passageway 80 extending between ends 82, 84 thereof.
The suture sleeve 58 is adapted to loosely receive the
suture 40 when the anchor 10 is fully assembled to the
inserter 50, as will hereinafter be disclosed in

further detail. Suture sleeve 58 is sized so that an
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annular gap will be formed between (i) the outer
surface of suture sleeve 58 and (ii) the inner surface
of tubular shaft 52, when suture sleeve 58 is disposed
within tubular shaft 52, as shown in Fig. 5.

Suture anchor body 10, suture 40, and inserter 50
are preferably assembled in the following manner.
First, the tubular shaft tip 54 is assembled to the
tubular shaft 52. This is done by aligning the tubular
shaft tip 54 with the tubular shaft 52 and moving the
tubular shaft tip 54 toward the tubular shaft 52 so
that a tubular shaft tip cylindrical portion 94 enters
a tubular shaft counterbore 96 (Fig. 4). The tubular
shaft tip 54 is advanced into the counterbore 96 until
the tubular shaft tip proximal end surface 88 engages a
tubular shaft annular shoulder 98. As this occurs, a
shoulder 100 of the tubular shaft tip engages a distal
end 102 of the tubular shaft 52. Next, the suture 40
is drawn through the bore 36 of the anchor body 10 and
pulled back so that the suture 40 lies within the
channels 38. In this position, suture 40 extends
leftwardly, as viewed in Fig. 1, from the connector
portion end surface 26. Next, the free ends of the
suture 40 are passed through recess 66 of the socket
portion 64, through the central passageway 86 of the
tubular shaft tip 54, and through the central
passageway 78 of the tubular shaft 52 until the suture
40 exits an open proximal end 92 (Fig. 4) of the
tubular shaft 52.

Oonce the free suture ends have been successfully
threaded through the preceding parts, the anchor body
10 is inserted into the socket portion 64 of tubular
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shaft tip 54. The anchor 10 is oriented so that the
flat sides 28 and corners 30 of the anchor connector
portion 14 are aligned with their corresponding
counterparts in the socket portion 64. The anchor 10
is then moved toward the tubular shaft tip 54 until the
connector portion 14 is fully seated within the socket
portion 64 of tubular shaft tip 54. 1In this respect,
it will be understood that the relative dimensions of
the anchor connector portion 14 and the tubular shaft
tip 54 are selected such that a driving engagement will
be maintained between the anchor 10 and the tubular
shaft tip 54. At the same time, channels 38 provide
pathways for the suture to pass into the central
passageway 86 of tubular shaft tip 54.

Once the anchor 10 is securely positioned within
the tubular shaft tip 54, the suture 40 is pulled taut.
The suture gripper 56 is then slid over the suture 40
by passing the suture 40 through the suture gripper
internal passageway 72. The suture gripper 56 is then
inserted into the open proximal end 92 of the tubular
shaft central passageway 78 (Fig. 5) and slid within
the tubular shaft central passageway 78 until the
suture gripper 56 abuts the tubular shaft tip proximal
end surface 88. By Keeping suture 40 taut as the
suture gripper 56 engages end surface 88 of the tubular
shaft tip 54, the suture gripper’s gripping engagement
with suture 40 will help keep anchor 10 mounted to
tubular shaft tip 54.

The free ends of the suture 40 are then passed
through the suture sleeve 58 via the central passageway
80. The suture sleeve 58 1s then, in turn, inserted



WO 96/25887 PCT/US96/02722

-15=

into the tubular shaft 52. The suture sleeve 58 is
slid distally along the tubular shaft central
passageway 78 until the suture sleeve distal end 84

o Rl i A AR R, e e

engages the suture gripper 56. The free ends of the
suture 40 are then inserted into the annular gap formed
between the outer surface of suture sleeve 58 and the
inner surface of tubular shaft 52.

Tubular shaft 52 is then closed off by inserting
the cap 60 (Fig. 5) into the tubular shaft open
proximal end 92 (Fig. 4).

In operation, and looking now at Figs. 6-8, the
above-described suture anchor assembly is assembled to
a drilling means D of the sort well known in the art,
such as to the chuck of a typical rotary drill. Once
assembled to drilling means D, the suture anchor
assembly is oriented such that the suture anchor 10 is
positioned above a cortical bone layer C, with the
distal point 24 resting on a top surfaces of a hone B.
Once in this position, drilling means D is actuated and
the anchor 10 is caused to rotate. As this happens,
distal point 24 penetrates top surface S of bone B
until the flutes 18 begin to cut away a portion of the
cortical bone layer C. During this operation, axial
pressure is applied to the drilling means D, so as to
' cause ever increasing portions of the cortical bone
i layer C to be cut away by the flutes 18. It will be

understood that the amount of bone material removed by
the combination of the distal point 24 and the cutting
flutes 18 is directly related to the pitch and physical
arrangement of the screw thread 16.
Once the distal point 24 and cutting flutes 18 have
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penetrated into a portion of the cortical bone layer C,
the thread 16 begins to engage the hole formed by the
cutting flutes 18. 1In this way, the thread 16 taps the
inner surface of the hole so as to allow succeeding
flights of thread 16 to securely engage the cortical
bone layer C.

As seen in Fig. 7, once the suture anchor 10 has
penetrated the cortical bone layer C and begins to cut
into cancellous bone material L, the frusto-conical
shoulder portion 62 of the tubular shaft tip 54 engages
the top surface S of the bone B. As this happens,
drill means D continue to rotate the anchor body 10,
and the screw thread 16 continues to engage the tapped
inner surface of the hole being formed in the bone B.
Thus, the anchor body 10 is drawn further into the bone
B even as forward progress of inserter 50 is inhibited
by engagement of shoulder portion 62 with bone top
surface S.

As the anchor is drawn further into the cancellous
bone layer L, the anchor body 10 exits from its
position within the tubular shaft tip 54. As this
occurs, suture gripper 56 permits suture 40 to be
pulled from the inserter by the separating anchor 10.
Once the anchor 10 is released completely from the
tubular shaft tip 54, driving of the anchor ceases and
the inserter 50 is withdrawn from the surface S of the
bone (Fig. 8), with suture 40 paying out from inserter
50. The suture 40 is then completely withdrawn through
the suture sleeve 58 and suture gripper S$6 until the
free ends of suture 40 are pulled from tubular shaft
tip 54.




| EEETS

.
tege

::::::

17

It is to be appreciated that as the bone anchor is deployed into bone, the
bone matter excised by flutes 18 can pass easily by the anchor by virtue of the
fact that flutes 18 extend along substantially the entire length of anchor head
portion 12. Thus, forward progress of the suture anchor into the bone is
facilitated.

It is to be understood that the present invention is by no means limited to
the particular construction

_Dom pe313440 9811/11708
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herein disclosed and/or shown in the drawings, but also
comprises any modifications or equivalents within the
scope of the claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
1. A suture anchor assembly, including:

a suture anchor, a suture anchor inserter, and a length of suture;

said suture anchor including a head portion and a connector portion,
screw threads extending from a proximal end of a conically-shaped distal end
portion of said head portion and substantially throughout an entire remainder of
said head portion, said flutes each cutting through said remainder of said head
portion and interrupting opposed portions of said screw threads, said flutes
each cutting through said head portion inwardly removed from distal-most of
said threads, and said flutes each cutting through a plurality of proximal-most of
said threads between inner and outer diameters of said plurality of proximal
most threads, bottoms of said flutes diverging outwardly from said pointed distal
end as said flutes extend proximally, said connector portion including means for
attachment of said anchor to said inserter and means for attachment of said
suture to said anchor;

said suture anchor inserter including a tubular shaft provided with a
recess extending into a distal end thereof, said recess being configured to
matingly receive said connector portion of said anchor, said connector portion
being configured complementarily to said recess, such that said anchor can be
rotated by rotation of said inserter; and

said length of suture is connected to said anchor by said means for
attachment of said suture to said anchor and extends therefrom and into said
inserter tubular shaft.
2. A method for anchoring suture in a bone, the method including the steps
of.

providing an anchor having a head portion and a connector portion, the
head portion having a pointed free end, a cutting flute extending from the
pointed end to adjacent the connector portion, and screw threads extending
from a proximal end of a conically-shaped distal end portion of said head
portion to adjacent the connector portion, said flute cutting through said head
portion and interrupting opposed portions of said screw threads, said flute
cutting through said head portion inwardly removed from distal-most of said
threads, and said flute cutting through a plurality of proximal-most of said
threads between inner and outer diameters of said plurality of proximal-most
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threads, a bottom of said flute diverging outwardly from said pointed distal end
as said flute extends proximally, the connector portion extending axially from an
end of the head portion and having therein suture attachment structure, wherein
the anchor has a length of suture attached to the anchor connector portion and
extending into an inserter, with the anchor and inserter being drivingly
interconnected to one another;

attaching a power rotary means to the inserter;

pressing the pointed free end of the anchor against a bone;

rotating the anchor such that the anchor pointed end, cutting flute and
screw threads operate to move the anchor into the bone;

releasing the anchor from the inserter upon the movement of the anchor
into the bone beyond a free end of the inserter; and

removing the inserter from the bone and paying out the suture length
from the inserter.
3. A suture anchor including:

a head portion having

a generally conically-shaped and pointed distal end portion with opposed
flutes cut therethrough; and

screw threads extending from a proximal end of said conically-shaped
distal end portion and substantially throughout an entire remainder of said head
portion;

said flutes each cutting through said remainder of said head portion and
interrupting opposed portions of said screw threads;

said flutes each cutting through said head portion inwardly removed from
distal-most of said threads; and

said flutes each cutting through a plurality of proximal-most of said
threads between inner and outer diameters of said plurality of proximal-most
threads;

bottoms of said flutes diverging outwardly from said pointed distal end as
said flutes extend proximally.
4. A suture anchor according to claim 3, further including:

a connector portion extending proximally from said head portion, said
connector portion including:
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a plurality of pianar sides extending throughout the length of said
connector portion and temminating at an anchor proximal end surface, and
defining the entire side surface of said connector portion;

said connector portion defining a bore therethrough extending from one
of said planar sides to an opposed one of said planar sides, said bore being
adapted to receive a suture therethrough; and

opposed channels extending from said anchor proximal end surface,
through said one planar side and said opposed one of said planar sides,
respectively, to respective opposite ends of said bore, said channels being
adapted to receive the suture such that the suture does not extend outwardly
beyond said one planar side and said opposed one planar side.

5. A suture anchor according to claim 4, wherein said bore is spaced from
said flutes and said screw threads.

6. A suture anchor according to any one of claims 3 to 5, wherein said head
portion of said anchor is devoid of an internal recess, such that said screw
threads extend from a solid central portion of said head portion.

7. A suture anchor according to any one of claims 4 to 6, wherein said
channels are adapted to receive a portion of said length of suture so as to:

(i) recess said suture within said connector portion so that said suture will not
interfere with the receipt of said connector portion by a suture anchor inserter,
and (ii) allow for sliding movement of said strand of suture relative to said
connector portion of said suture anchor once said suture anchor has been
installed in said bone.

8. A suture anchor according to any one of claims 3 to 7, wherein said head
portion and said connector portion comprise a unitary construction.

9. A suture anchor according to any one of claims 3 to 8, wherein said
suture anchor is adapted to be in threaded engagement with bone when said
suture anchor is deployed in said bone.

10. A suture anchor according to any one of claims 3 to 9, wherein said
connector portion in cross-section is hexagonal.

11. A suture anchor assembly according to any one of the embodiments
substantially as herein described and illustrated with reference to the
accompanying drawings.
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12. A suture anchor according to any one of the embodiments substantially
as herein described and illustrated with reference to the accompanying
drawings.

13. A method for anchoring suture in a bone according to any one of the
embodiments substantially as herein described and illustrated with reference to
the accompanying drawings.

DATED: 13 November 1998
PHILLIPS ORMONDE & FITZPATRICK

Attomeys for:
MITEK SURGICAL PRODUCTS INC.
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