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(57) ABSTRACT

In one embodiment, a fixation system includes an anchor
adapted to be implanted within a first bone, a washer adapted
to be associated with a second bone that is to be secured to the
firstbone, and a suture that is fixedly attached at one end to the
anchor and that extends between the anchor and the washer in
multiple passes, the suture being adapted to extend through a
passage formed in the first and second bones.

19 Claims, 12 Drawing Sheets
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1
SYSTEMS AND METHODS FOR ANKLE
SYNDESMOSIS FIXATION

CROSS-REFERENCE TO RELATED
APPLICATION(S)

This application claims priority to U.S. Provisional Appli-
cation Ser. No. 61/496,690, filed Jun. 14, 2011, which is
hereby incorporated by reference herein in its entirety.

BACKGROUND

When a serious fracture of the ankle occurs, it is common
for the syndesmosis ligaments that extend between the fibula
and the tibia to be disrupted. In such cases, it is common
practice to fix the fibula to the tibia to enable the syndesmosis
ligaments to heal. Because the fibula and the tibia move
relative to each other during walking and running, the fibula
and tibia are typically fixed using a high-strength suture. The
suture stabilizes the ankle without preventing the natural rela-
tive movement of the bones.

Although the above-described fixation scheme is effective,
there are several drawbacks with the current procedures used
to achieve that fixation. With current technology, incisions
must be made on both sides of the ankle and holes must be
drilled entirely through both the fibula and the tibia. In addi-
tion, the suture must be manually held under tension while it
is manually tied off to complete the fixation. This process
often results in unwanted slack being formed in the suture,
which reduces the degree of fixation that can be achieved.
Furthermore, multiple knots may be required to tie off the
suture, and those knots often can be felt and/or seen through
the patient’s skin.

In view of the above drawbacks, it can be appreciated that
it would be desirable to have an alternative system and
method for ankle syndesmosis fixation.

BRIEF DESCRIPTION OF THE DRAWINGS

The present disclosure may be better understood with ref-
erence to the following figures. Matching reference numerals
designate corresponding parts throughout the figures, which
are not necessarily drawn to scale.

FIG. 1 is a side view of an embodiment of a device for
implanting an ankle syndesmosis fixation system.

FIG. 2 is a side view of an embodiment of an ankle syn-
desmosis fixation system.

FIG. 3A is an end view of an anchor of the fixation system
of FIG. 2.

FIG. 3B is an end view of a washer of the fixation system of
FIG. 2.

FIG. 4A is cross-sectional view of the fixation system of
FIG. 2, with the system shown in an untightened orientation.

FIG. 4B is cross-sectional view of the fixation system of
FIG. 2, with the system shown in a tightened orientation.

FIG. 5 is an anterior view of a human ankle prior to syn-
desmosis fixation.

FIGS. 6 A-6G are sequential anterior views of the bones of
the human ankle of FIG. 4 during an example ankle syndes-
mosis fixation procedure.

FIG. 7 is an anterior view of the bones of the human ankle
after syndesmosis fixation and fibula fixation with a plate.

DETAILED DESCRIPTION

As described above, it would be desirable to have a system
and method for ankle syndesmosis fixation that avoids one or

10

15

20

25

30

35

40

45

50

55

60

65

2

more of the drawbacks of current fixation procedures. Dis-
closed herein are examples of such systems and methods. In
some embodiments, an ankle syndesmosis fixation system
comprises an anchor that can be implanted within the tibia
and a washer that can be associated with (e.g., implanted
within) the fibula. A high-strength suture extends between the
anchor and the washer and is threaded through those elements
such that, when the suture is pulled, the washer is automati-
cally moved closer to the anchor to fix the fibula to the tibia.
In some embodiments, the suture can only pass through the
washer in one direction such that the length of the suture
extending between the anchor and washer will not slacken
when the suture is released. Because of such functionality, the
suture can simply be pulled through the washer, tensioned to
a desired degree, and cut. Therefore, there is no need to
manually maintain the tension in the suture or to tie knots in
the suture.

In the following disclosure, various embodiments are
described. It is to be understood that those embodiments are
merely example implementations of the disclosed inventions
and that alternative embodiments are possible. Applicant
intends the scope of this disclosure to extend to such embodi-
ments.

FIG. 1 illustrates a device 10 that can be used to implant an
ankle syndesmosis fixation system. As shown in FIG. 1, the
implantation device 10 generally includes a body 12 and a
shaft 14. The body 12 is adapted to be gripped by a surgeon or
other practitioner. In some embodiments, the body 12 is gen-
erally shaped like a handgun and includes a hand grip 16.
Mounted to the body 12 are a trigger 18 and a rotatable knob
20. As is described below, the trigger 18 can be used to deploy
prongs of an anchor of the ankle syndesmosis fixation system
and to release the anchor from the device 10, and the knob 20
can be used to tighten a suture of the fixation system. As is
further shown in FIG. 1, the shaft 14 extends forwardly from
the body 12 and is long and narrow so that it can pass through
apassage formed through the fibula and the tibia. Attached to
a distal end of the shaft 14 is an anchor 22 that can be
implanted within the tibia. Positioned at a proximal end ofthe
shaft 14 is a washer 24 that can be positioned on the outside of
the fibula in alignment with the anchor.

FIG. 2 illustrates an embodiment of an ankle syndesmosis
fixation system 30 separate from the implantation device 10.
As is shown in that figure, the system 30 includes the anchor
22 and the washer 24. The anchor 22, which is also shown in
end view in FIG. 3 A, can have a generally cylindrical body 32
and a pointed and/or rounded tip 34 that facilitates its passage
through the fibula and into the tibia. The size of the anchor 22
is to some degree dictated by the anatomy of the patient. In
some embodiments, however, the anchor 22 has a cross-
sectional diameter of approximately 3 to 5 millimeters (mm)
and a length of approximately 3 to 5 mm. Irrespective of its
size, the anchor 22 can be made of a strong, biocompatible
material, such as stainless steel or titanium.

The washer 24, which is also shown in end view in F1IG. 3B,
can have a generally cylindrical body 36 and a circular flange
38 that is positioned at one end of the body. The washer body
36 is sized to fit within the passage formed during the fixation
procedure and can also be made of a strong, biocompatible
material, such as stainless steel or titanium. Although the
washer 24 has been shown and described as having abody and
aflange, itis noted that, in other embodiments, the washer can
only comprise the flange 38 in which case the washer takes
the form of a button. For reasons that are apparent below,
however, the presence of the body 36 provides for more
secure fixation of the washer 24 relative to the fibula.
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With continued reference to FIG. 2, extending between the
anchor 22 and the washer 24 are multiple passes of a high-
strength suture 40. In some embodiments, the suture 40 com-
prises a multi-stranded long-chain ultra-high molecular
weight polyethylene (UHMWPE) core with a braided jacket
of polyester and UHMWPE, such as FiberWire® suture
manufactured by Arthrex. Irrespective of the nature of the
suture 40, it passes through multiple passages formed through
both the anchor 22 and the washer 24. Those passages are
shown in FIGS. 4A and 4B.

Turning to FIG. 4A, there is a continuous U-shaped pas-
sage 42 formed through the body 32 of the anchor 22 that can
be accessed through openings 44 and 46 formed in the anchor
(see also FIG. 3A). Therefore, the passage 42 can be entered
through the opening 44, traversed, and exited through open-
ing 46. There are three independent linear, parallel passages
formed through the body 36 and flange 38 of the washer 24,
including a central passage 48 and two peripheral passages 50
and 52. Those passages can be accessed on one end through
openings 54, 56, and 58 (see also FIG. 3B), and on the other
end through openings 60, 62, and 64.

With continued reference to FIG. 4A, an end of the suture
40 is fixedly connected to the anchor 22 at a point A. In the
illustrated embodiment, the suture 40 extends from the
anchor 22 to the washer 24, passes through the passage 50,
emerges from the washer, passes through passage 52,
emerges from the washer again, extends back to the anchor,
passes thorough passage 42, exits the anchor, extends back to
the washer, passes through the passage 48, and finally
emerges again from the washer. With such a configuration,
the suture 40 can be pulled through the washer 24 in the
direction indicated by arrow 66 in FIG. 4B (i.e., away from
the flange 38). As the suture 40 moves through the passages of
the washer 24 and the anchor 22, the washer is pulled closer
to the anchor, as is also shown in FIG. 4B.

In some embodiments, at least one of the passages of the
washer 24 is a one-way passage such that the suture 40 can
only pass through the passage in one direction. By way of
example, the passage 48 is a one-way passage that comprises
a neck 68 that enables the suture 40 to be pulled in the
direction of the arrow 66, but prevents the suture from being
pulled in the opposite direction (i.e., toward the anchor). In
such a case, the ankle syndesmosis fixation system 30 auto-
matically holds whatever tension that is created by the sur-
geon by pulling on the suture 40.

As is further illustrated in FIGS. 2, 3A, 4A, and 4B, the
anchor 22 also comprises anchoring barbs or prongs 70 that
can be deployed when the anchor 22 has been positioned
within the tibia. Although the prongs 70 can take various
forms, in each case they help fix the anchor 22 in place and
prevent it from being dislodged from the tibia.

FIG. 5 illustrates an example ankle 80 on which an ankle
syndesmosis fixation procedure can be performed. As indi-
cated in FIG. 5, the ankle 80 includes the fibula 82 and the
tibia 84. In the fixation procedure, the fibula 82 is to be tightly
secured to the tibia 84 without preventing relative movement
between the two bones. To begin the procedure, a single
incision is made on the outside of the patient’s ankle near
point B. In cases in which fixation of a concurrent fibular
fracture has been performed, an incision may already be
present.

After the incision has been made, a passage 86 is formed
through the fibula 82 and the tibia 84, as shown in FIG. 6 A. As
is indicated in that figure, the passage 86 does not extend all
the way through the tibia 84. Instead, the passage 86 extends
into the tibia 84 just far enough to provide room for the anchor
22. By way of example, the passage 86 is formed using a drill
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and is approximately 3 to 5 mm in diameter and extends into
the tibia a distance of approximately 10 to 20 mm.

Once the passage 86 has been formed, the anchor 22 can be
positioned within the tibia 84 by passing it through the pas-
sage 86 using the shaft 14 of the device 10, as shown in FIG.
6B.

Referring next to FIG. 6C, the prongs 70 of the anchor 22
can be deployed to securely fix the anchor in place within the
tibia 84. By way of example, the prongs 70 can be deployed
by squeezing the trigger 18 of the device 10.

At this point, the washer 24 can be positioned relative to the
fibula 82. In particular, the washer 24 can be pulled in closer
to the fibula 82 by pulling the suture 40 in the manner
described above in relation to FIG. 4B. By way of example,
the suture 40 can be pulled by turning the knob 20 provided on
the device 10 to which the suture is attached. In some embodi-
ments, the knob 20 is connected to an internal ratcheting
system (not shown) that only enables the knob to turn in a
tightening direction in which the suture 40 is pulled (ten-
sioned).

The washer 24 travels along the shaft 14 toward the fibula
82, as indicated in FI1G. 6D, until the body 36 of the washer is
positioned within the passage 86 and the flange 38 of the
washer abuts the outer side of the fibula 82, as indicated in
FIG. 6E. Because the body 36 of the washer 24 fits within the
passage 86, the washer will be more stable. Notably, if a plate
has already been affixed to the outside of the fibula 82, the
washer 24 can pass through a hole formed in the plate and the
flange 38 can abut the plate. FIG. 7 illustrates such a situation
in which a plate 90 has been secured to the fibula with screws
92. The suture 40 can then be tightened to the appropriate
tension. In some embodiments, the suture 40 is tightened with
the knob 20 until the surgeon can no longer turn the knob.

At this point, the anchor 22 can be detached from the shaft
14 of the device 10. In some embodiments, such detachment
is achieved by squeezing the trigger 18 a second time. Once
the anchor 22 has been detached, the shaft 14 can be with-
drawn from the passage 86, as shown in FIG. 6F. Next, the
suture 40 can be trimmed. Because the suture 40 can only
travel through the washer 24 in the tightening direction, there
is no need to manually maintain tension in the suture or to tie
knots in the suture. Therefore, the suture 40 can simply be cut
adjacent the washer flange 38 as shown in FIG. 6G, which
shows the final result of the ankle syndesmosis fixation pro-
cedure.

Although this disclosure is focused on the example of ankle
syndesmosis fixation, it is noted that the systems and methods
could be used in other applications. For example, similar
fixation can be in relation to the ulna and radius of the arm.

The invention claimed is:

1. A fixation system comprising:

an anchor adapted to be implanted within a first bone, the

anchor having a body and a pointed or rounded tip;

a washer adapted to be associated with a second bone that

is to be secured to the first bone, the washer having a
body that is adapted to be implanted within the second
bone and a flange positioned at an end of the washer
body that is adapted to be positioned outside of the
second bone, the washer further having a one-way pas-
sage comprising an integral feature through which a
suture can only physically pass in one direction; and

a suture that is fixedly attached at one end to the anchor and

that passes through the one-way passage of the washer,
wherein pulling of the suture through the one-way pas-
sage pulls the anchor and the washer closer to each other.

2. The system of claim 1, wherein the body of the anchor is
generally cylindrical.
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3. The system of claim 1, wherein the anchor comprises
only one passage through which the suture passes.

4. The system of claim 3, wherein the passage within the
anchor is a U-shaped passage.

5. The system of claim 1, wherein the body of the washer is
generally cylindrical.

6. The system of claim 1, wherein the washer comprises
multiple passages through which the suture passes.

7. The system of claim 1, wherein the suture is a high-
strength suture.

8. The system of claim 1, wherein the suture comprises a
multi-stranded core surrounded by a braided jacket.

9. The system of claim 1, further comprising an implanta-
tion device used to implant the anchor and the washer, the
device including an elongated shaft that supports the anchor
and washer during the implantation procedure.

10. The system of claim 9, wherein the implantation device
comprises a trigger that, when actuated, deploys anchoring
prongs of the anchor.

11. The system of claim 9, wherein the implantation device
comprises a trigger that, when actuated, releases the anchor
from the device.

12. The system of claim 9, wherein the implantation device
comprises a knob that, when turned, pulls the suture and
thereby moves the washer closer to the anchor.

13. The system of claim 1, wherein the flange of the washer
is generally perpendicular to the body of the washer.

14. The system of claim 1, wherein the washer comprises a
central passage that extends along a central longitudinal axis
of'the body and two peripheral passages that are parallel to the
central passage.
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15. The system of claim 14, wherein the washer comprises
no other passages.

16. The system of claim 14, wherein the central passage of
the washer is the one-way passage.

17. The system of claim 1, wherein the anchor comprises
deployable anchoring prongs can be moved from a position in
which they are retracted relative to the anchor body to a
position in which they are extended relative the anchor body.

18. The system of claim 1, wherein the integral feature is a
neck of the passage.

19. An ankle fixation system comprising:

ananchor adapted to be implanted within a tibia, the anchor

having a cylindrical body, a pointed or rounded tip, and
deployable anchoring prongs that can be moved from a
position in which they are retracted relative to the body
to a position in which they are extended relative to the
body;

a suture that is fixedly attached at one end to the anchor; and

a washer having a first end and a second end, the washer

further having a body that forms the first end and that is
adapted to be implanted within a fibula to be secured to
the tibia and a flange that forms the second end and that
is adapted to be positioned outside of the fibula, the
washer further comprising a one-way passage through
which a suture can only pass in a direction extending
from its first end to its second end, the one-way passage
comprising a neck through which the suture can only
physically pass in one direction;

wherein pulling of the suture through the one-way passage

pulls the anchor and washer closer to each other.

#* #* #* #* #*
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