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(54) Title: SUTURE SCREW

(57) Abstract: A two part suture screw for anchoring tissue and bone is disclosed. The suture screw includes a threaded outer
sleeve having a longitudinal bore extending therethrough. A pin having a conical insertion tip is provided and includes a proximally
extending shaft configured for insertion in the longitudinal bore of the outer sleeve. The shaft includes a trasverse bore through the
- pin for slidingly receiving a length of suture. A pair of channels extend from the transverse bore proximally along the outer surfaces
of the shaft. The sleeve is provided with corresponding channels which extend proximally from a point adjacent the throughbore to
form a complete bore for free sliding receipt of the suture within the suture screw. The suture contemplated for use with the disclosed
suture screw has a diameter smaller than that of the transverse bore and the bores formed by the channels of the pin and sleeve to
allow the suture to freely slide therein. A method of using the suture anchor to anchor tissue to bone is also disclosed.
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SUTURE SCREW

CROSS REFERENCE TO RELATED APPLICATIONS:
This application claims priority to U.S. Provisional Application Serial No. 60/257,813,
filed December 22, 2000, and entitled SUTURE SCREW.

BACKGROUND

1. Technical Field

The present disclosure relates to suture anchors and, more particularly, to self-tapping

screw type suture anchors and methods of use.

2. Background of Related Art

During surgery it is often necessary to attach prosthetic implants or soft tissue such as
muscle tissue, ligaments, or tendons to hard tissue such as bone. Various types of surgical
fasteners are empioyed for accomplishing this function, including staples, screw and washer
systems, suture anchoring deviées, and tissue anchors.

The ﬁrét of these types is illustrated in U.S‘. Patent Nos. 4,454,875 and 4,570,623, which
show metal staples with spikes on the underside of the crosspiece to secure ligaments.

Fasteners include?d in the second of these types are available as screw-washer
combinations wherein the screw is fabricated from a surgically suitable metal, such as titanium or
stainilesd steel alloy, 45d i usuallipfself-tapping de'si'g‘iif‘*‘gﬁ%ﬁfé‘ sfihors aré Adapted to be
inserted into ‘predrilléd holes in bone and can be made of bioébsorb’able material. When securing
a ligament or suture within a bore drilled in bone, the self tapping screws may abrade the

ligament or suture if the ligament or suture is positioned adjacent the screw within the bore as the
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screw is threaded into the bone.
Suture anchors are also used to draw tissue adjacent bone. The anchor, having a first end“
‘ and a suture fixedly attached thereto, is anchored in‘bone and a second end of the suture is
threaded through tissue and a knot is tied to secure the tissue to bone.

What is needed is a suture screw capable of freely receiving lengths of suture material
therein so as to draw tissue adjacent bone and/or provide the ability to add or substitute suture
material after the suture screw has been positioned within the bone.

SUMMARY

A two part suture screw for anchoring tissue and bone is disclosed. The suture screw
includes a threaded outer sleeve having a longitudinal bore extending thérethroﬁgh. Preferably a
distal end of the sleeve threads are interrupted to form cutting edgeé making the suture screw
self-tapping. The longitudinal b(;re has a hexagonal shape and includes a countersunk portion at
its proximal eﬁd to receive an insertion tool. |

Apin héving a conical insertion tip is provided and includes a proximally extending shaft
configured for insertion in the longitudinal bore ofv’.ché outer sleeve. An insertion tip of the pin
preferably has a smooth conical surface to ease insertion in a pilot hole in bone. Proximal
interrupted cutting threads may be formed on the insertion tip and méte with the interrupted
threads on the sleeve. The shaft includes at least one transverse bore though the pin for slidingly
receiving a léngth of suture.

A pair of channels extend frot the transverse bore proximally 'éldﬁg the Suter surfaces of
the shaft forming half a suture receiving channel. The sleeve is provided with corresponding

channels which extend proximally from a point adjacent the throughbore in the pin to form a
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complefe bore‘ for free sliding receipt of the suture within the suture screw. The suture
contemplated for use with the disclosed suture screw has a diametef smaller than that of the
transverse bore and the bores formed b3; the channels of the pin and sleeve to allow the suture to
ﬁeely slide therein.

A method of using the suture anchor to anchor tissue to bone is also disclosed and
includes providing the disclosed suture screw with a length of suture slidably positioned within
the throughbore and channels. The self—fapping suture screw is threaded into bone, preferably.
with the gssistance of a pilot hole drilled in the bone. A free end of the suture is affixed to tissue
and the opposite end of the suture tensioned to draw the tissue against the bone. The suture can
then be tied off or passed back through the tissue and tied, off to secure the tissue to bone.
BRIEF DESCRiPTION OF THE DRAWINGS:

Various .embodiments are described below with reference to the drawings wherein:

FIG. 1 is a perspective view of a self-tapping two part suture scfew; |

FIG. 2 is a perspective view of the two part suture screw with parts separated;

FIG. 3 is another perspective view of fhe twe part suture screw with parts eeparated;

FIG. 4isa reaf perspective view of a first embodimént of the assembled sleeve
component and piﬁ cemponent of the suture screw;

FIG. 5 is a side view, partially shown in section, of the pin component taken along line 5-
5 of FIG. 3; |

' FIG. 6 is a side view, partidglly shown'in section, faken along fine 6-6 G FIG3;
FIG. 7isa perspective view of the two part suture screw being aééembled with lengths of

suture;



WO 02/051325 PCT/US01/50281

FIG. 8 is é perspective view similér to FIG. 7 with tension on the sutures;

FIG. 9 is a side view of the assfembledAtw‘o part suture screw being inserted in a pilot hole
in bone;

FIG. 10 is a side view of the suture screw fully seated in the bone;

FIG. 11 is a side view of the suture being passed back through tissue;

FIG. 12 is-a side view similar to FIG. 11 with the suture tensioned;

FIG. 13 is a side view of the suture screw and suture tied to anchor and the tissue to the
bone;

FIG. 14 is a perspective view of the suture screw and an insertion tool;

FIG. 15 is a rear end view of a second embodiment of the sleeve componént of the suture
screw; and

FIG. 16vis a perspective view of a self-tapping suture screv? with a third embodiment of a
sleeve component.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The preferred embodiments of the device and methods disclqsed herein are applicable to
awide variety. of procedures including, but not limited to, tissue to bone I;astening, ligamenf
repair, joint repair or replacemeﬁt, non-union fractures, facial reconstruction, etc. In addition, it
is believed that the present device finds application in both open and minirhally invasive
procedures wherein access to the surgical site is achieved through a canhula or small incision. -

‘ mtheﬂescnpﬁonw};ﬁaﬁf@ﬂows,thﬁ’ferm‘promma " .as ié‘:tféﬁ?iﬁeﬁa"‘ifwm"“ré‘féfiti@i%he ‘
portion of the device or struc'ture which is closest to the operatér or user, while the term "distal"

refers to the portion which is further from the user.
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The device and method described herein is specifically configured for self-tapping into
hard structure, such as bone, and slidably receiving lengths of suture material so as to draw tissue,
affixed to one end of the suture material, adjacent the suture screw. Additionally, the ability to
slidably receive suture material allows the addition or exchange of one type of suture material for
another.

Referring now to FIG. 1, suture screw 10 includes a pin component 12 and a sleeve
component 14 extending proximally from pin component 12. Pin component 12 and/or sleeve
component 14 are preferably formed of a biocompatible material. The Material may be
bioabsorbable, nonbioabsorbable, an allograft or a xenograft. Suitable bioabsorbable materials
include glycolide, lactide, trimethilene carbonate, dioxanone, dioxatanone, and copolymers and
blends thereof. Suitable nonbioabsorbable materials include polypropylene, polyethylene, and
metals. Pin component 12 has a smooth conical distal tip 16 and interrupted threads 18.
Interrupted‘ threads 18 are separated by opposing faces 20 and 22. Faces 20 and 22 form cutting
surfaces which allow distal tip16 of pin component 12 to be self-tapping with respect to hard
structure such as, for example, bone.

Sleeve component 14 also has interrupted threads 24 at a distal end thereof which are
separated by opposing faces 26 and 28 which allow the distal end of sleeve component 1;1 to be
self-tapping. Sleeve component 14 also includes a continuous thread 30 on the outer surface
thereof. Thread 30 extends from a proximal end of interrupted thread 24 to a proximal end of
sleeve component 14. As shown, when assembled, interrupted threads 18 of pin component 12
'match with the interrupted threads 24 of sleeve component 14.

Referring to FIGS. 2 and 3, pin component 12 includes an elongated shaft 32 extending
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and channels 36a and 36b are connected by a transverse bore 40 through a different face or part
of shaft 32. Preferably transverse bores 38 and 40 are angledina prbximai/distal direction
relative to the longitudinal axis of the shaft. Additionally, bores 38 and 40 are angled relative to
each other. Chamnels 34a, 34b and 36a, 36b are preferably semi cylindrical and of greater
diameter than the largest diameter suture to be used therein. Similarly, transverse bores 38 and
40 are also of a greater diameter than the largest suture té be used therein. Thus, the sutures used
with suture screw 10 are freely slidable therein. While the cross section of shaft 32 is shown to
be hexagonal, other configurations of cross sections, such as, for example, oval square, are also
cqntemplated. The non-circular cross sections pre{fent rotation of pin 12 relative to sleeve 14
during insertion into bone.

Tiﬁ 16 of pin component 12 has a flat face 42 at a proximal énd thereof which mates flush
with a similar flat face on a digtal end of sleeve component 14. Pin component 12 also has 2
‘cﬁamfered or rounded ‘proximaﬂ end 44 to prevent fraying of sutures.

IReferring now to FIG. 3, sleeve component 14 is shown with interrupted threads 24 and
6ontinuous threads 30. Sleeve component 14 has a longitudinal throughbore 46 having a
hexagonal cross secﬁon for receipt of elongated shaft 32 of pin compoﬁent 12. When assembled,
a flat distal fape 48 of sleeve component 14 mates ﬂusﬁ with flat face 42.of pin component 12.

Referring now to FIG. 4; there is shown a rear perspective view-of assembled pin
component 12 and sleeve component 14. Sleeve c.omponent 14 includes opposed pairs of semi
cylindrical chanhels 50a, 50b and 52a, 52b which are complementary to c_hannelg 34a, 34b and
36a, 36b to form cylindrical longitudinal bores in a distal section of aéserhbled suture screw10.

Preferably, the bores so formed are of a constant diameter larger than the largest suture to be used
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there through. Sleeve component 14 has an enlargéd countersunk hexagonal bore 54 configured
to receive and mate wﬁh a driver tip of an installation tool for driving suture screw 10 into bone.
In this embodiment, it is envisioned that the sutures running through suture screw 10 would pass
through a hollow bore in the tip of the installation tool and out of the tool so as to be freely
manipulated.

The use of suture screw 10 to secure a tissue éection adjacent a portion of bone will now
be described. The desiréd location on the bone to which the tissue section is to be secured is
located and appropriately prepared by scraping, etcl. It may be helpful to form a small diameter
pilot hole into which screw 10 can be threaded. Referring to FIG. 7, suture screw 10 is prepared
by disassembling pin compoﬁent 12 from sleeve component 14. Sutures 100 and 120 are then
threadéd through bores 30 and/or 40 and the sutures are positioned in channels 34a, 34b and 364,
36b The free ends of the sutures are threaded through longitudinal throughbore 46 of sleeve
component 14 and pin component 12. |

Referring to FIG. 8, sleeve component 14 and pin component 1.2 are assembled by
inserting shaft 32 into longitudinal throughbore 46 until flat faces 42, 48 meet flush. Care should
be taken to ensﬁre channels 50a, 50b and 52a, 52b align with the corresponding channels in pin
component 12 so that the sutures remain freely slidable within suture screw 10.

»Referriﬂg to FIG. 9, the free ends of the su’curés 100, 120 are then passed through a bore
130 in installation tool 140 and a hexagonal tip 150 of tool 140 is positioﬁed in hexagonal
counter bore 54 of sleeve. component 14. P;oximal teI;sion'on the sutures and distal pressure on
sleeve component 14 by the installation t‘ool help maintain suture screV\'/ 10 in its assembled state.

The installation tool is then used to drive suture screw 10 into a predrilled pilot hole B in bone A.
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Referring to FIG. 10, as discussed above, suture screw 10 is self-tapping. When suture
§crew10 has begn fully inserted in bone B, installation tool 140 is remoyed and one set of t'he free
ends of sutures 100, 120 are affixed to tissue C Thereafter, the opposing free ends of the sutures
not attached to tissue are tensioned or pulled through suture screw to draw the attacﬁed tissue
adjacent the bone.  Alternatively, additional or substitute suture material of the same or
differing type may be attached to the original sutures and pulled into and through suture screw 10
to provide more or a different type of suture for attachment to the tissue section. Once the tissue
section has been properly positioned adjacent the bone the opposing ends of sutures may be tied
off adjacent the pr(;)ximal end of suture screw 10 in known manner or otherwise secured adjacent
sc?ew ld and the remaining excess suture material trimmed. Preferably, sutures 100, 120 are
reinserted through tissue C (FIG. 11), tensioned to dréw tissue C tight (FIG. 12) and tied off
FIG. 134 to secure the tissue to bone A. |

Referring to FIG. 14, there is disclosed an alternative driving tool 120 for use with suture
screw 10, tool 170 includes a proximal shaft 172 and a distal hexagonal driving head 174 to fit in
countersunk bor.e 54 of sleeve component 12. Cutouts 176a, 176b and 1768a, 1785 are provided
for suture clearance.

- Referring now to FIG.15, there is shown aﬁ altemat‘ic. sleeve component 56 having
interrupted threads 58 (not shown) separated by faces 60; 62 (not shown) and continuous thread
64 aloﬁg a pr;).)cimal section thereof similar to that of sleeve component 14. Sleeve component
56 also has a hexagonal longitudinal bore 66 which extends completely through sleeve
cbmponent 56. In contrast to sleeve component 14, sleeve component 56 does not have a

countersunk bore and includes channels 68a, 68b and 70a, 70b which extend completely along

8
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the inner surface of bore 66. Siﬁilar to that of sleeve componént 14. Channels 68a, 68b and 70a;
70b cooperate with the corresponding channels in pin component 12 to form bores for sliding
receipt of sutures. It is envisioned that the installation tool used with sleeve component 56 would
have a corresponding hexagonal shaped driving tip for driving insertion in bore 66. To allow
sutures to remaip slidable, it would'be necessary to form complimentary channels in the outer
surface of the installation tool tip. |

Referring now to FIG. 16, there is disclosed an alternative embodiment of an assembled
suture screw 72. Suture screw 72 utilizeé pin component 12 but has an alternative embodiment
of a sleeve component 74. Sleeve component 74 has similar outer surface characteristics as
previously described sleeve components but has a proximal hexagonal shaped projection 76 for
engagement with driver tool 160. As shown, suture channels 78 eté. exiend along the outer
surface of projection 76 for free receipt of sutures positioned therein.

Alfematively, amodified pin component having an elongated proximally extending shaft,
having suture channels, could be assembled with a corresponding sleeve component such that the
proximal end of the shaft extends proximally out of the.proximal end of the sleeve cofnponent.

.It will ;be understood that various modifications may be made to the embodimerits
disclosed herein. For example, the threads of the Izyin and/or sleeve component may be partially
or completely threaded or continﬁous. Additionally, there may be provided only_a single pair of
channels and accompanﬁng through bore or many complimentary pairs greater than the two ‘
disclosed. As discussed, the connecting and driving hexagonal bores may be substituted by bores -

of other cross sections as well as providing corresponding substitute driving tools. The above

description should not be construed as 1inﬁiting, but merely as exemplifications of preferred

[
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embodiments and methods. Those skilled in the art will envision other modifications and uses

within the scope and spirit of the claims appended hereto.

10
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WHAT IS CLAIMED IS:

1. A suture screw comprising:
. asleeve having a threaded outer surface and a longitudinal bore; and
a pin having a tip and a shaft extending proximally from the tip, the shaft having at least
one transverse bore extending from a first side .of the shaft to a second side of the shaft, wherein

the shaft is positioned within the longitudinal bore of the sleeve.

2. The suture screws recited in Claim 1 wherein the pin has channels in the first and second
sides extending from the transverse bore along the first and second sides to a proximal end of the

shaft.

3. The suture screw as recited in Claim 2 wherein the sleeve has channels formed on an
inner surface of the longitudinal bore and extend in complimentary fashion with the channels in

the shaft of the pin.

4. The suture screw as recited in Claim 3 wherein the shaft has a hexagonal cross-section
and the longitudinal bore of the sleeve has a hexagonal cross-section to receive the shaft such

that thé shaft cannot rotate within theé sleeve.

5. The suture screw as recited in Claim 1, wherein the threads of the sleeve are interrupted at

11
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the distal end of the sleeve.

6. The suture screw as recited in Claim 5 wherein the tip of the pin has threads formed in an

outer surface thereof.

7. The suture screw as recited in Claim 6, wherein the threads of the tip of the pin are

interrupted.

8. The suture screw as recited in Claim 1, wherein the tip of the pin has a smooth conical

surface. -

9. The suture screw as recited in Claim 3 further comprising a length of suture having a
diameter less than that of the transverse bore and positioned through to the transverse bore and
within channels of the shaft and the channels of the sleeve such that the suture is freely slidable

therethrough.

10. VA suture screw for receipt of a length of suture to secure tissue to bone comprising:

an outer sleeve having a longitudinal bore there through, the longitudinal bore having a
predetermined cross-sectional shape; and

a pin having a distal tip and a shaft extending proximally from the tip and has a cross-
sectional shape similar to the cross-sectional shape of the throughbore such that when the shaft is

inserted into the throughbore, there is a minimal rotation between the pin and the sleeve.

12
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1.  The suture screw as recited in Claim 10, wherein the pin includes a transverse bore

formed through the shaft for receipt of a length of suture.

12.  The suture screw as recited in Claim 11, wherein an inner surface of the throughbore and
an outer surface of the shaft are formed with complimentary longitudinal channels extending

from the throughbore proximally toward proximal ends of the pin and the sleeve.

13. The suture screw as recited in Claim 10 wherein an outer surface of the sleeve is

threaded..

14.  The suture screw as recited in Claim 10 wherein a portion of the outer surface of the tip

is threaded.

15.  The suture screw as recited in Claim 10, wherein a portion of the outer surface of the tip

is smooth and conical.

16. A method of anchoring tissue to bone comprising:

proviciing atwo pért suture screw having a threaded outer sleeve and a longitudinal bore
and a pin, having a distal insertion tip and a proximal shéft having a transverse bore, attached to
the sleeve such that the shaft is positionable within the Jongitudinal b;)re and at least offe length
of suture extending through the ,transverSe bore and f;.e,ely slidable therein;

threading the suture screw into bore;

13
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attaching one ertd of the suture fo tissue;
tensioning the suture to draw the tissue adjacent the bone; and tying the suture to secure

the tissue to bone.

17.  The method as recited in Claim 16 further including the step of drilling a pilot hole in the

bone.

14
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