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(54) TENSIONING CABLE LOCKING DEVICE

(57) A tension device (20) for applying tension to an
orthopedic cable loop system is designed to remain im-
planted in vivo after completion of the surgical procedure
in which the device is used. The tension device (20) may
include a spool (30) rotatable in one direction, such as
by having outer flanges (42) engageable with ratcheting
protrusions (34) along a cavity (35) within the body (25)
of the device. The tension device (20) may maintain a
biasing force on the cable (50), which force may be ap-

plied by an elastic material. For example, the elastic may
be provided in an opening (66) of the body (25) of the
device (20). In another example, the elastic may be pro-
vided in the spool (30), such as by constructing the flang-
es (42) of the spool (30) of elastic material or by providing
an elastic layer (65) between an inner ring (42a) and an
outer ring (42b) of the spool (30). Other biasing compo-
nents as well as measuring components may be provided
in the tension device (20).
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of the filing
date of U.S. Provisional Patent Application No.
62/454,266 filed February 3, 2017, the disclosure of
which is hereby incorporated herein by reference.

TECHNICAL FIELD

[0002] The present invention generally relates to or-
thopedic surgery involving bone fixation systems for re-
pairing fractured bones and, more particularly, cable loop
systems comprising a tension device.

BACKGROUND OF THE INVENTION

[0003] Bone fixation systems are commonly used for
repairing fractured bones. In some cases, the bone frag-
ments are too small to use screws for proper fixation. In
other cases, at least one of the bone fragments has an
intramedullary implant within the bone that may prevent
a screw (e.g., a bicortical screw) from being properly
placed. As an alternative to using screws, many surgeons
use cable loop systems to provide supplemental fixation.
[0004] Cable loop systems are known in the art. For
example, U.S. Patent Nos. 8,142,434 and 5,964,769,
hereby incorporated by reference in their entirety, dis-
close cable loop systems for repairing fractured bones.
[0005] Such a system may comprise a connector for
holding a cable in a loop around a bone, a cable tensioner
for tensioning the cable around the bone, and a crimping
tool for fixing the cable in place. The system may further
comprise a cutting tool to cut the end of the cable after
tensioning.
[0006] In some applications, existing cable loop sys-
tems are undesirable because installation requires spe-
cial tools, such as cable tensioners, that are bulky, heavy,
and hard to work with. Moreover, the cable may lose ten-
sion over time and there is no way to retighten the cable
intraoperatively or postoperatively using these tools. For
example, any amount of bone loss or shifting of bone
fragments may cause the entire cable loop system to
lose tension.
[0007] Also, there is also no way to use these tools to
measure the amount of cable elongation during tension-
ing.
[0008] Additionally, when the end of the cable is cut
after tensioning, frayed ends may be left exposed at the
surgical site.
[0009] Thus, there remains a need for a cable loop
system that is easy to install, using simplified tools.

BRIEF SUMMARY OF THE INVENTION

[0010] One aspect of the present invention provides a
tension device for applying tension to a cable looped at

least once around a bone. The tension device in accord-
ance with this aspect of the invention preferably includes
a body and a tension component for applying the tension
force. The body may have first and second sections, and
the body may have superior and inferior surfaces. The
first section of the body may be adapted to secure a first
end of the cable, and the second section of the body may
be adapted to receive a second end of the cable. Desir-
ably, the tension component is configured to remain im-
planted in vivo after the completion of the surgical pro-
cedure in which the tension device is used.
[0011] In accordance with some further aspects of the
above tension device, the body may have an internal
cavity. The tension component may be disposed within
that internal cavity. In accordance with some yet further
aspects of the tension device, the tension component
may be a rotating spool that rotates in a first direction to
tension the cable. According to some even further as-
pects, the cavity may include inward facing protrusions
adapted to engage the tension component to prevent ro-
tation of the spool in a second direction opposite the first
direction. In accordance with some of such aspects, the
spool may include a central cylinder with two outer flang-
es. The flanges may include outward facing protrusions
to engage with the inward facing protrusions of the cavity.
[0012] In accordance with other aspects of the tension
device, the spool may include a driver interface adapted
to detachably receive a driver such that actuation of the
driver in a first direction rotates the spool in the first di-
rection. In accordance with yet other aspects of the ten-
sion device, the spool may include an inner ring and an
outer ring with an elastic layer bonded therebetween. De-
sirably, the elastic layer in accordance with those aspects
is adapted to bias the spool in the first direction.
[0013] According to yet other aspects of the tension
device, the spool may include a central cylinder and outer
flanges. Desirably, the outer flanges are made of an elas-
tic material so as to bias the spool in the first direction.
Yet other aspects of the tension device may provide a
cover plate disposed on the superior surface of the body
of the tension device. According to some of those as-
pects, the cover plate may include a window and a ref-
erence marker. Additionally, the spool may include cor-
responding indicia for measuring cable elongation during
tensioning.
[0014] In accordance with some other aspects of the
tension device, the spool may have a tunnel spanning its
diameter. Desirably, such tunnel may be adapted to re-
ceive the second end of the cable. In accordance with
other aspects, a locking component may selectively se-
cure a rotational position of the spool. In accordance with
yet other aspects, a pin may be insertable through a bore
at the center of the spool and at least partially into the
body of the tension device. According to some of those
aspects, a spring component may be positioned between
the pin and the spool. Desirably, such spring component
may be adapted to bias the spool in the first direction.
[0015] According to other aspects of the above tension
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device, the first section of the body may have an opening
shaped to receive the cable therethrough while prevent-
ing a bead at the first end of the cable from passing
through the opening. In some of such aspects, the open-
ing may define an elastic rim that is adapted to apply
tension on the cable. In some other of such aspects, the
opening may include a compression spring therein to ap-
ply tension on the cable.
[0016] According to other aspects of the tension de-
vice, an interface between the first and second sections
of the body may include at least one spring component.
According to yet other aspects, the body may include a
third section extending in a proximal or distal direction.
Desirably, the third section includes a throughbore adapt-
ed to receive the second end of the cable when the cable
is looped at least twice around the bone. In yet other
aspects of the tension device, the inferior surface of the
body of the tension device is arcuate shaped. In still other
aspects of the tension device, the inferior surface of the
body may include spikes adapted to contact bone. Still
other aspects of the device may include a porous coating
on the inferior surface of the body. Desirably, that porous
coating is adapted to promote bone ingrowth.
[0017] According to some other aspects of the tension
device, the tension device may include an indicator scale
to measure and/or display the tension force carried by
the cable. According to yet other aspects, a torque limiting
component may be provided. Such torque limiting com-
ponent may be connected between the driver interface
and the cable. According to other aspects of the tension
device, the tension component may include a cable
clamp for securing the second end of the cable to the
tension device.
[0018] Another aspect of the present invention pro-
vides a method of using a cable loop fixation system. The
method in accordance with this aspect of the invention
preferably includes: using a first tension device during a
surgical procedure to tension a first cable looped at least
once around a bone in a patient’s body; and then leaving
the first tension device in the patient’s body after the sur-
gical procedure. Desirably, the step of leaving the first
tension device in the patient’s body after the surgical pro-
cedure includes closing a surgical incision while the first
tension device remains implanted in the patient’s body.
[0019] In accordance with some further aspects of the
above method, the step of using the first tension device
to tension a first cable includes rotating a tension com-
ponent in a first direction. In accordance with yet other
aspects of the method, the step of leaving the first tension
device in the patient’s body includes exerting a spring
force on the first cable by the first tension device. Desir-
ably, the first tension device is configured such that at
least some of the spring force is maintained indefinitely.
In accordance with some other aspects of the method,
the cable may be looped at least once around a bone
plate that is in contact with the bone.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] Various embodiments of the present invention
will now be discussed with reference to the appended
drawings. It is appreciated that these drawings depict
only typical embodiments of the invention and are there-
fore not to be considered limiting of its scope.

FIG. 1 shows a top view of a cable loop system ac-
cording to one embodiment.

FIG. 2 shows a side view of the cable loop system
of FIG. 1.

FIG. 3 shows a side view of a component of a tension
device according to one embodiment.

FIG. 4 shows a top view of the component of FIG. 3.

FIG. 5 shows an enlarged top view of certain features
of the tension device of FIG. 3.

FIG. 6 shows a top view of a cable loop system ac-
cording to a second embodiment.

FIG. 7 shows a top view of a cover plate according
to one embodiment.

FIG. 8 shows a side view of a cable loop system
according to another embodiment.

FIG. 9 shows a top view of a cable loop system ac-
cording to yet another embodiment.

FIG. 10 shows a top view of a component of a tension
device according to a further embodiment.

FIG. 11 shows a top view of a tension device accord-
ing to a different embodiment.

FIG. 12 shows a top view of a tension device accord-
ing to an alternative embodiment.

DETAILED DESCRIPTION

[0021] Those of skill in the art will recognize that the
following description is merely illustrative of the principles
of the invention, which may be applied in various ways
to provide many different alternative embodiments.
[0022] FIG. 1 shows a cable loop system 10 according
to one embodiment of the present invention. System 10
comprises a tension device 20 and a cable 50.
[0023] Tension device 20 includes a body 25 having
first and second sections 21, 22 and superior and inferior
surfaces 27, 29. First section 21 is adapted to secure a
first end 51 of cable 50, while second section 22 is adapt-
ed to receive a second end 52 of cable 50. Tension device
20 may be comprised of any suitable biocompatible ma-
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terial such as titanium or stainless steel.
[0024] Inferior surface 29 may be arcuate and, in some
embodiments, may be adapted to contact bone. Further,
the inferior surface 29 may include spikes 39 adapted to
grip the bone (FIG. 2). In other embodiments, the inferior
surface 29 may include a porous coating between the
bone and inferior surface 29 to promote bone ingrowth.
[0025] Body 25 has an internal cavity 35 and an open-
ing 26 in the first section 21 extending into cavity 35 (FIG.
3). The second end 52 of cable 50 is insertable through
opening 26. Body 25 also has another opening 37 in the
second section 22 extending into cavity 35. Both first and
second ends 51, 52 of cable 50 are insertable through
opening 37. Accordingly, in many embodiments, opening
37 may be larger than opening 26.
[0026] Alternative embodiments of body 25 may in-
stead include an opening 66 in the first section 21 that
does not extend into cavity 35. For example, the embod-
iment of FIG. 9 has opening 66 which communicates with
a lateral slot 76 adapted to receive a bead 53 on the first
end 51 of cable 50, as discussed below.
[0027] Referring to FIG. 3, cavity 35 has a tension com-
ponent 30 disposed therein. Cavity 35 also may include
inward facing protrusions 34 adapted to engage with the
tension component 30.
[0028] In a preferred embodiment, the tension compo-
nent 30 is a rotating spool. As shown in FIG. 3, spool 30
comprises a central cylinder 40 extending along an axis
Z transverse a central longitudinal axis of the bone Y.
The cylinder 40 has superior and inferior surfaces 47,
49, corresponding to the superior and inferior surfaces
of body 25. Thus, spool 30 rotates about the Z axis.
[0029] Moreover, as shown in FIG. 4, superior surface
47 of cylinder 40 may include an interface for engaging
with a driving tool, such as a hex drive socket 41 adapted
to receive a screwdriver. In that manner, actuation of the
driving tool in a counterclockwise direction rotates the
spool in the counter-clockwise direction. Desirably, the
configuration of the driver interface may be a standard-
ized one, such as that used on bone screws, so as to
reduce the need for specialized tools in order to operate
the device.
[0030] Additionally, cylinder 40 may also include a fas-
tening component such as a cable clamp 55, as shown
in FIG. 3, for securing the second end 52 of cable 50 to
the cylinder 40. Accordingly, when spool 30 rotates,
clamp 55 can help wrap and retain cable 50 around the
Z axis of spool 30.
[0031] In some embodiments, cylinder 40 may addi-
tionally, or alternatively, include a throughbore 56 span-
ning its diameter along an axis X transverse the central
longitudinal axis of the bone Y (FIG. 3). Throughbore 56
can be adapted to receive the second end 52 of cable
50. It is also possible for cylinder 40 to alternatively in-
clude a bore 58 (not shown) extending at least partially
through cylinder 40 along the X axis and exiting the su-
perior surface 47, for example, along the Z axis. Bore 58
may also be adapted to receive the second end 52 of

cable 50. The cable 50 can thus be secured to the spool
30 by passing the second end 52 of the cable 50 through
either throughbore 56 or bore 58 and then rotating the
spool 30 to begin wrapping the cable 50 around the cyl-
inder 40. It is noted that, although the cylinder 40 is shown
as having a circular cross-section in the X-Y plane, the
cylinder 40 may have any appropriate shape for allowing
the cable 50 to be wrapped around it.
[0032] Moreover, in certain applications, it may be de-
sirable for the spool 30 to provide a torque limiting or
torque indicating function. For example, cylinder 40 may
be subdivided into an inner member 40a and an outer
member 40b concentrically arranged with respect to one
another and at least somewhat rotatable independently
of one another (not shown). In a torque limiting arrange-
ment, a torque limiting component 110 may be disposed
between the inner and outer members 40a, 40b. The
inner member 40a may include the hex drive socket 41
and the outer member 50b may be adapted to receive
the second end 52 of cable 50.
[0033] The torque limiting component 110 may have
one or more engagement features 115 (not shown) dis-
posed between the inner member 40a and the outer
member 40b that are configured to disengage with each
other when a predetermined amount of tension force is
applied to cable 50, i.e. the tension limit. When the ten-
sion limit is reached, inner member 40a may continue to
rotate, but outer member 40b may no longer rotate or
apply additional tension force to cable 50.
[0034] In a torque indicating function, an elastic con-
nection may be provided between the inner member 40a
and the outer member 40b, so that the relative displace-
ment between the inner member 40a and the outer mem-
ber 40b indicates the amount of torque applied and/or
the amount of tension in the cable 50. Indicia, such as
graduated markings, may be provided on the inner and
outer members 40a, 40b to help show the relative dis-
placement between the inner and outer members 40a,
40b and/or to display the amount of torque/tension ap-
plied. Further, in certain applications, torque limiting
and/or torque indicating components may be incorporat-
ed into the driving tool that is adapted to engage with hex
drive socket 41.
[0035] In a preferred embodiment, spool 30 is free-
floating within cavity 35. That is, spool 30 does not rotate
about a central spindle or pin that is fixed to the body 25.
Rather, the perimeter of the cavity 35 desirably con-
strains the position of the spool 30 within the body 25,
such as by defining a generally or partially concentric
space within which the spool 30 is rotatable.
[0036] In other embodiments, spool 30 may further
comprise a pin 31 insertable through a central bore 33
(not shown) in cylinder 40 and at least partially into body
25. The pin 31 may be configured to lock the rotation of
the spool 30. For example, bore 33 may extend along
the Z axis and pin 31 may be movable within bore 33
between an unlocked and locked position in order to se-
lectively lock spool 30 in place. In the unlocked position,
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spool 30 is free to rotate about pin 31. Alternatively, in
the locked position, locking features on pin 31 will move
into engagement with corresponding features on spool
30 such that spool 30 cannot unwind, or alternatively can-
not rotate in either direction. For example, pin 31 may
include tabs that fit into recesses on spool 30 in the locked
position.
[0037] In addition, in some applications, it may be de-
sirable to include a spring component 32 (not shown),
such as a torsion spring, positioned between pin 31 and
spool 30, wherein the spring component 32 is biased in
the counterclockwise direction. That biasing preferably
helps maintain tensile force on the cable, which may help
prevent loosening of the cable loop system, such as when
there has been bone loss or shifting of bone fragments
after the surgical procedure.
[0038] As shown in FIG. 3, spool 30 further comprises
two outer flanges 42. In certain embodiments, outer
flanges 42 may include outward facing protrusions 44
engageable with inward facing protrusions 34 of cavity
35. Protrusions 34, 44 are configured to engage one an-
other like a ratchet, such that spool 30 can only rotate in
one direction. More specifically, as shown in FIG. 5, pro-
trusions 34 have a vertical wall 135 and a sloping wall
36, similar to protrusions 44 having a vertical wall 45 and
a sloping wall 36. When spool 30 is rotated in the counter-
clockwise direction, sloping wall 36 rides along sloping
wall 46 such that spool 30 can rotate. In contrast, when
spool 30 is rotated in the clockwise direction, vertical wall
135 abuts vertical wall 45 preventing rotation. By pre-
venting rotation in the clockwise direction, vertical walls
135, 45 of protrusions 34, 44 can help maintain tension
in the cable loop system.
[0039] In certain applications, the vertical walls 135 of
the protrusions 44 may include a spring 43 (not shown)
that is compressed against the vertical walls 45 of pro-
trusions 34, or vice versa, when the cable 50 is tensioned.
Compression of spring 43 preferably applies a biasing
force that resists clockwise rotation of the spool 30 and
maintains tension of the cable 50.
[0040] It is also possible for outer flanges 42 to be made
of an elastic material, which may help maintain tensile
force on the cable 50 and prevent loosening of the cable
loop system 10. That is, when the cable 50 is tensioned,
a reactive force may be applied to the outward facing
protrusions 44 of the flanges 42 by the inward facing pro-
trusions 34 of the cavity 35, causing the elastic material
of flanges 42 to deform somewhat in the circumferential
direction. Elastic deformation of flanges 42 preferably ap-
plies a biasing spring-like force that resists clockwise ro-
tation of the spool 30 and maintains tension of the cable
50, thereby preventing loosening of the cable loop sys-
tem 10.
[0041] In some alternative embodiments, as shown in
FIG. 10, flanges 42 of spool 30 may comprise an inner
ring 42a and an outer ring 42b made of rigid materials
with an elastic layer 65 bonded therebetween. Cylinder
40 may include an interface for engaging with a driving

tool, such as a hex drive socket 61, as discussed above.
Accordingly, when cable 50 is tensioned, a reactive force
may be applied to the outward facing protrusions 44 of
the flanges 42 by the inward facing protrusions 34 of the
cavity 35, causing the elastic layer 65 to deform some-
what in the circumferential direction. Elastic deformation
of layer 65 may apply a biasing spring-like force that
maintains tension of the cable 50 in a similar manner to
the elastic flanges 42 discussed above.
[0042] Often, body 25 of tension device 20 may have
a third section 23 extending in a distal or proximal direc-
tion along the central longitudinal axis Y. As shown in
FIG. 6, third section 23 extends in a proximal direction
and includes a throughbore 24 adapted to receive the
second end 52 of cable 50. Including the third section 23
may be desirable in cases when cable 50 is looped
around a bone more than once. For example, cable 50
may be looped around the bone twice to help evenly dis-
tribute the cable tension over a larger bone area. There-
after, cable 50 may be passed through the throughbore
24 to help keep cable 50 in position.
[0043] Tension device 20 may additionally comprise a
cover plate 80 disposed on the superior surface 27 of
body 25. Cover plate 80 may prevent spool 30 escaping
cavity 35 in a direction along the Z axis. As shown in FIG.
7, cover plate 80 can include a window 82 to provide
access to the hex drive socket 41 disposed on spool 30.
It is also possible to view indicia 38 on spool 30 through
window 82.
[0044] Indicia 38 may align with a reference marker 88
on cover plate 80 in order to measure the amount of cable
elongation during tensioning. For example, a surgeon
can monitor the location of indicia 38 relative to the ref-
erence marker 88 to determine the number of spool ro-
tations. Then, the surgeon can calculate the amount of
excess cable retained on spool 30. These measurement
tools 38, 88 may help the surgeon tension the cable 50
in a controlled manner and/or to a specified degree.
[0045] The cover plate 80 may further include a digital
tension gauge 120 (not shown) to display the amount of
tension force being applied to the cable 50. Alternatively,
the tension gauge may be incorporated into the driving
tool.
[0046] Referring now to cable 50, first end 51 includes
bead 53 having a larger diameter than opening 26 in the
first section 21 of the body 25 (FIG. 1). Thus, first end 51
cannot pass through opening 26. In contrast, second end
42 is a free end and can pass through opening 26.
[0047] Opening 26 may include a bore 103 (not shown)
that includes a compression spring 105 (not shown) dis-
posed therein. Bore 103 may have a diameter as large
as or larger than the bead 53 at the first end of the cable
50 such that the bead 53 causes compression of spring
105 along the X axis when the cable 50 is tensioned.
Thus, spring 105 preferably applies a force that maintains
tension on the cable 50.
[0048] In certain embodiments, opening 26 may define
an elastic rim 57 that is structured to apply a biasing
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spring-like force on the first end 51 of cable 50, so as to
maintain the tension of cable 50. For example, as shown
in FIG. 11, the elastic rim 57 may be comprised of an
annular elastic member 90 secured within a bore 93 hav-
ing a diameter as large as or larger than the bead 53 at
the first end of the cable 50. When cable 50 is tensioned,
the elastic member 90 may deform somewhat along the
X axis and apply a reactive force on bead 53. Thus, elastic
rim 57 may provide a biasing spring-like force that main-
tains tension on the cable 50.
[0049] Alternatively, as shown in FIG. 12, the first and
second sections 21, 22 of the body may be movably con-
nected together via an interface 28 that includes a spring-
like component 29 that similarly maintains a tensioning
force on the cable 50. Ultimately, a resistive force can
help prevent loosening of the cable system 10.
[0050] Cable 50 may be made of any suitable biocom-
patible material including various polymers and metals.
Cable 50 may also be made from strands of one or more
materials. In the preferred embodiment, cable 50 is made
from a nonmetallic, flexible material.
[0051] In operation, a surgeon may feed the second
end 52 of cable 50 through opening 37 in the second
section 22 of body 25, then through cavity 35, and finally
through opening 26 in the first section 21 of body 25. The
surgeon may continue to pass cable 50 through openings
26, 37 until the first end 51 of cable 50 reaches opening
26. More specifically, bead 53 may stop the first end 51
of cable 50 from passing through opening 26 such that
the first end 51 of cable 50 is anchored in the first section
21 of body 25.
[0052] Alternatively, for the embodiment shown in FIG.
9, the bead 53 may be passed through lateral slot 76 and
engaged with the opening 66 to anchor the first end 51
of cable 50 in the first section 21 of body 25.
[0053] In some embodiments, system 10 may be avail-
able preassembled with the first end 51 of cable 50 al-
ready anchored in the first section 21 of body 25. In those
embodiments, the surgeon need not feed the entire cable
50 through openings 26, 37. This may be desirable to
shorten the duration of the procedure.
[0054] Once the first end 51 of cable 50 is secured, the
surgeon may loop cable 50 at least once around the bone.
In some cases, cable 50 may be looped more than once
and cable 50 may be passed through a throughbore 24
in the third section 23 of the body 25. In some other cases,
cable 50 may also be looped around a bone plate 200 in
contact with the bone, as shown in FIG. 8. In yet other
embodiments, the tension device 20 may be a part of or
may be incorporated into the bone plate 200.
[0055] Often, tension device 20 may be available pre-
assembled with the spool 30 disposed in cavity 35. Thus,
the surgeon can feed the second end 52 of cable 50 into
opening 37 and onto spool 30. At this point, it may be
desirable to use a cable clamp 55 to secure the second
end 52 of cable 50 in position. Alternatively, the surgeon
may pass the second end 52 of cable 50 through a bore
56, 58 in spool 30 to secure cable 50 in position.

[0056] Next, the surgeon may use a screwdriver to ac-
tuate hex drive socket 41 and rotate spool 30 in a coun-
terclockwise direction, thereby winding cable 50 around
the Z axis of spool 30. Thus, the surgeon may tension
cable 50 and monitor indicia 38, 88 to measure the
amount of cable elongation during tensioning.
[0057] Once the surgeon has installed the first system
10, the surgeon may repeat the steps with a second cable
loop system 100 in a distal or proximal direction along
the Y axis. While the surgeon is installing the second
system 100, the surgeon can monitor the tension in cable
50 in the first system 10.
[0058] During surgery, the surgeon can optionally loos-
en and/or tighten the cables in the first and second cable
loop systems 10, 100 as desired. As such, tension device
20 can be reused in multiple applications.
[0059] In the preferred embodiment, spool 30 is free
floating and has projections 44 that engage with projec-
tions 34 so, to loosen cable 50, the surgeon may remove
the spool 30 from cavity 35 and manually rotate the spool
30 in a clockwise direction. The first section 21 of the
body 25 may also include a quick release feature to dis-
engage bead 53 from opening 26, 66 such that the sur-
geon can freely manipulate the first end 51 of the cable
50, for example in order to reposition and/or disengage
the system. The first section 21 of the body 25 may al-
ternatively include multiple positions for the bead 53 to
be secured along the X axis, so that the cable 50 can be
loosened (e.g., for repositioning the system) by popping
the bead 53 into another position further away from the
second section 22.
[0060] In another embodiment, spool 30 is not free
floating and, instead, spool 30 is rotatable about a pin
31. In such an embodiment, the pin 31 may have un-
locked and locked configurations, as discussed above,
and the device may not have interacting projections 34,
44. Thus, in such an embodiment, in order to loosen cable
50, the surgeon may move pin 31 into an unlocked po-
sition and allow the spool 30 to rotate in a clockwise di-
rection.
[0061] Once the cable 50 is tensioned to the preferred
degree, the surgeon may position cover plate 80 over
the tension device 20 to contain spool 30 within cavity
35. In certain embodiments, the surgeon may move the
pin 31 to the locked position before positioning the cover
plate 80.
[0062] Ultimately, tension device 20 is configured to
remain in situ so there is no need for removal. In some
embodiments, protrusions 34, 44 may resist clockwise
rotation and maintain tension of the cable 50 to prevent
loosening of the cable loop system 10 over time. More-
over, biasing spring-like forces applied by the device 20,
as discussed above, may also maintain tension on the
cable 50.
[0063] Even so, if the system 10 did become loose, the
cable loop system 10 is structured so that the surgeon
could access the tension device 20 again and retighten
cable 50.
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[0064] In sum, cable loop system 10 can provide var-
ious desirable advantages compared to existing cable
loop systems. For example, tension device 20 may be a
small, multifunctional device that can eliminate the need
for cumbersome tools, such as separate cable tension-
ers. Notably, there may be no need for a cutting tool when
using tension device 20 because the excess cable 50 is
wound and retained on spool 30. Thus, there may be no
frayed ends exposed at the surgical site.
[0065] Additionally, the method of using tension device
20 can be relatively simple and inexpensive. In many
cases, a surgeon may desire the ability to gradually apply
tension in a controlled manner by using tension device
20. A surgeon may also appreciate the ability to monitor
indicia to measure the amount of cable elongation during
tensioning.
[0066] Although some of the embodiments described
herein have suggested counterclockwise rotation of
spool 30 causes tensioning of cable 50, those of skill in
the art will recognize that the directions could be reversed
such that clockwise rotation of spool 30 causes tension-
ing of cable 50. Similarly, although the first section 21 of
body 25 may be adapted to secure the first end 51 of
cable 50 and the second section 22 of body 25 may be
adapted to receive the second end 52 of cable 50, the
configuration could be reversed vice versa.
[0067] Moreover, although many of the embodiments
described herein describe a cable 50, a suture or band
made of suitable biocompatible material could be used
with tension device 20 to provide proper bone fixation.
[0068] Although the disclosure herein has been de-
scribed with reference to particular embodiments, it is to
be understood that these embodiments are merely illus-
trative of the principles and applications of the present
invention. It is therefore to be understood that numerous
modifications may be made to the illustrative embodi-
ments and that other arrangements may be devised with-
out departing from the spirit and scope of the present
invention as defined by the appended claims.

Claims

1. A tension device (20) for applying a tension force to
a cable (50) looped at least once around a bone,
comprising:

a body (25) having first and second sections (21,
22) and superior and inferior surfaces (27, 29),
the first section (21) adapted to secure a first
end (51) of the cable (50) and the second section
(22) adapted to receive a second end (52) of the
cable (50); and
a tension component (30) to apply the tension
force to the cable (50), wherein the tension com-
ponent (30) is configured to remain implanted in
vivo after a surgical procedure in which the ten-
sion device (20) is used.

2. The tension device of claim 1, wherein the body (25)
has an internal cavity (35) and the tension compo-
nent (30) is disposed within the cavity (35), the ten-
sion component (30) comprising a rotating spool that
rotates in a first direction to tension the cable (50).

3. The tension device of claim 2, wherein the cavity (35)
includes inward facing protrusions (34) adapted to
engage with the tension component (30) and prevent
rotation in a second direction opposite the first direc-
tion.

4. The tension device of claim 3, wherein the spool (30)
comprises a central cylinder (40) and two outer flang-
es (42), the outer flanges (42) including outward fac-
ing protrusions (44) that engage with the inward fac-
ing protrusions (34) of the cavity (35).

5. The tension device of claim 2 or 3, wherein the spool
(30) further includes a central cylinder (40) and outer
flanges (42), and wherein the flanges (42) are made
of an elastic material adapted to bias the spool (30)
in the first direction.

6. The tension device of any of claims 2 to 5, wherein
the spool (30) includes a driver interface (41) adapt-
ed to detachably receive a driver such that actuation
of the driver in the first direction rotates the spool
(30) in the first direction.

7. The tension device of any of claims 2 to 6, wherein
the spool (30) further includes an inner ring (42a),
an outer ring (42b), and an elastic layer (65) bonded
therebetween, wherein the elastic layer (65) is adapt-
ed to bias the spool (30) in the first direction.

8. The tension device of any of claims 2 to 7, wherein
the spool (30) has a tunnel (56) spanning its diam-
eter, and wherein the tunnel (56) is adapted to re-
ceive the second end (52) of the cable (50).

9. The tension device of any of claims 2 to 8, wherein
the spool (30) includes a cable clamp (55) for secur-
ing the second end (52) of the cable (50) to the spool
(30).

10. The tension device of any of the preceding claims,
further comprising a cover plate (80) disposed on
the superior surface (27) of the body (25).

11. The tension device of claim 10, wherein the cover
plate (80) includes a window (82) and a reference
marker (88), and wherein the spool (30) includes cor-
responding indicia (38) for measuring cable elonga-
tion during tensioning.

12. The tension device of any of the preceding claims,
wherein the first section (21) of the body (25) has an
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opening (26, 66) shaped to receive the cable (50)
therethrough while preventing a bead (53) at the first
end (51) of the cable (50) from passing through the
opening (26, 66).

13. The tension device of claim 12, wherein the opening
(26) defines an elastic rim (57) that is adapted to
apply tension to the cable (50).

14. The tension device of any of the preceding claims,
wherein an interface (28) between the first and sec-
ond sections (21, 22) of the body (25) includes at
least one spring component (29).

15. The tension device of any of the preceding claims,
wherein the body (25) includes a third section (23)
extending in a proximal or distal direction, the third
section (23) including a throughbore (24) adapted to
receive the second end (52) of the cable (50) when
the cable (50) is looped at least twice around the
bone.
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