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Cable engagement elements are provided for use in surgical
techniques in which cerclage cable is used to hold together a bone portion
and a second portion (which may be bone or, for example, a hip implant).
An element is used to vary the path of a cable, permitting a simpler
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(320-326), closed cleat (220-232), and pulley-form (450).
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Bone Fixation System

Technical Field

The present invention relates to components for
use in surgical techniques of bone fixation; to kits
of parts for use in such techniques; to use of cable
engagement elements (particularly cleats and pulleys)
in manufacturing such kits; and to surgical techniques
employing cable engagement elements.

Background Art

Figs. 1 and 2 illustrate prior art techniques of
trochanteric fixation. Standard trochanteric fixation
uses proximal (10) and distal (12) cables passed
through a trochanteric grip. 14 that loops medially as
indicated in figure 1. Vertical fixation is also
known, us%ng cables 16 and a sleeve 18 as shown in
figure 2. Generally the prior art techniques require
the use of two cables and two sleeves.

Disclosure of Invention

Broadly the present invention provides, as
surgical components, cable engagement elements that
can permit more efficient bone fixation techniques.
Preferred embodiments may make possible techniques
requiring less components and/or enabling quicker
and/or less skilled surgical operations. A cable
engagement element is a body having portions defining
a path for engaging a cable. Generally the portions
will be radiused, at least in part, to facilitate

smooth cable passage. They may be shaped, e.g.
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grooved, so that a cable is positively located. An
element may have fixation means (e.g. a screw—engaging
opening) for fixation to bone. An element may
comprise a cleat and/or a pulley. An element may have
opposed portions defining paths for two cables (or two
portions of the same cable), possibly arranged to
define a pinch in which there will be cable-cable
contact in use.

A kit of parts may comprise one or more cable
engagement elements, and cable. These may be one or
more other components e.g. selected from implant
components cable crimps and bone engagement elements
such as grips,»screw plates and cerclage plates.

A surgical technique may involve locating one or
more cables around a bone region (possibly embracing
non-bone components such a plates and/or implant
components), the path(s) of the cable(s) being
affected by engagement with one or more engagement
eleménts. The surgical technique may be hip
replacement (by trochanteric fixation or otherwise) or
any other technique in which cerclage cables may be
applied, e.g. repair of fractures;

A cable engagement element may be a cleat,
providing two cable-engaging portions which may be
used to react cable tension against itself. An
element (which may be a half-cleat providing a single
engaging poftion, or a pulley) which has means for

fixation to a bone may be used to create a reaction
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Any surgically suitable materials may be used,
e.g. stainless steels, cobalt chrome, titanium alloy,
and/or plastics.

Some embodiments of the invention will now be
described in more detail with reference to the
accompanying drawings.

Brief Description of Drawings

Figs. 1 and 2 illustrate prior art methods of
trochanteric fixation;

Fig. 3 is a perspective view of a first
embodiment of the invention which is an open cleat;

Fig. 4 is a like view showing a second embodiment
which is an open cleat with a screw-hole;

Fig. 5 is a like view showing a third embodiment
which is a closed cleat:;

Fig.'6 is a like view showing a fourth embodiment
which is a half-cleat:

Fig. 7 is a like view showing a fifth embodiment
which is a cable pulley;

Figs. 8 and 9 are lateral and frontal views
showing the use of the fifth embodiment in
trochanteric fixation; and

Figs. 10 and 11 are views showing two
applications of the invention to treatment of bone
fractures.

Modes for Carrving Out the Invention

Fig. 3 shows an open cleat having a base plate 20
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from the top side of which rise two symmetrically-
disposed projections 22. 1In plan, these are generally
D-shaped with their curved edges projecting towards
one another. 1In profile, these curved edges delimit
rounded channels 24. The projections 22 approach
quite close to one another, so that a pair of cables
(or cable portions) extending around the grooves of
respective projections 22 may be in frictional contact
at the narrow region.

Figure 4 shows another form of open cleat having
a base plate 124 and two projections 122 having
opposing curved faces delimiting channels 124.

However the projections 122 are relatively widely
spaced and, in the space between them, the plate 124
is penetrated by a screw-hole 126 with an enlarged,
countersunk opening 128.

Fig.>5 shows a closed cleat. This is a body that
has approximately the shape of a flat cuboid with one
pair of major faces 220 and a pair of minor faces 230.
The remaining pair of faces 232 are long and narrow
and have concave curves (so that they approach one
another in the middle). Furthermore there is a large
elongate opening 234 extending between them. The
edges 224 of this opening correspond to the channels
24, 124 of the previously described embodiments, and
are similarly formed.

Fig. 6 shows a half cleat. This is similar to

the cleat shown in Fig. 4, with the removal of one end
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region of the plate 124 with its projection 122. Thus
there is a plate 320 with a single projection 322
which defines a curved channel 324. The plate has a
countersunk screw hole 326.
5 Fig. 7 shows a different, though related, form of
cable engagement element, in the form of a pulley 450.
This is equivalent to a projection 22 as shown in Fig.
3, for example, but with a groove 424 extending fully
around it. Furthermore there is a central countersunk
10 screw hole 426.-

Figs. 8 and 9 show a femur 400 in which an
implant 402 has been mounted by trochanteric fixation
employing a single cerclage cable 404, a single crimp
sleeve 406, and a single closed cleat 408, which is

15 generally as shown in Fig. 5. The procedure was as
follows.

The-cerclage cable 404 was threaded through the
cleat 408 which was then positioned half-way along the
cable. Two 1/8 inch (3mm) drill holes 410 were made

20 through the lateral cortex of the femur approximatély
30mm distal to the trochanteric osteotomy surface.
The two ends of the cable were passed through
respective holes 410 into the reamed femoral canal in
a proximal direction to exit through the neck cut.

25 The ends of the cable were pulled proximal to remove
all slack so that a short loop formed in the middle of
the cable, with the cleat on the lateral surface of

the femur. The stem of the implant 402 was then
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inserted. One cable end was kept anterior and the
other posterior as they exit from the lateral aspect
of the neck cut.

After insertion of the prosthetic stem, the hip
was reduced and the trochanter held by means of
trochanter-holding forceps. Using a trochanteric
cable passer, the anterior portion of cable was
crossed over and passed over the posterior corner of
the top of the trochanter. The posterior cable
portion was then crossed over to pass over the
anterior corner of the top of the trochanter. (This
crossover is advisable to avoid the cable slipping off
the front or the back of the trochanter.)

One of the ends of the cable was passed through
the cleat 408 and it and the other end were passed
through a crimp sleeve 406. This can be positioned
anteriorly or posteriorly depending on the surgeon's
preference. The trochanter-holding forceps were
removed, slack in the cables was taken up by hand, and
thevtrochanter was positioned. (This may be done
manually or, especially if the trochanter is to be
advanced, with the help of a bone hook over the top.)
A tensioner was used to tension the cable suitably.
This was carried out by an assistant while the surgeon
maintained the desired position of the trochanter.

(It is important that excessive tension is not
applied.) Finally, the crimp sleeve 406 was crimped

and the ends of the cable 404 were cut off.
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Fig. 10 shows the application of an embodiment of
the invention in treating a butterfly fracture in a
long bone, e.g. a femur 500. In this example, there
are two cerclage cable portions 504, 505 disposed to
pull outer bone portions 506, 507 and the central bone
portion 508 together, in the correct anatomical
alignment. A cleat 510 generally as shown in Fig. 5
is centrally located on the central fragment 508, and
the cables 504, 505 extend away from it, to engage
different ones of the outer bone portions 506, 507.
In the illustration, one outer bone portion 506 has
been drilled to provide an anchorage hole 512 for one
cable 504. The other outer bone portion 507 has a
half cleat 514, generally as shown in Fig. 6, secured
by a screw 516. There is a crimp sleeve 518 holding
together the ends of a cable 505. (In fact, the
cables 504, 505 are preferably portions of a single
cable that loops around the bone.)

Fig. 11 shows the application of an embodiment of
the invention to a supracondylar fracture. A
separated bone portion 600 has been drilled to provide
two anchorage holes 602,604 for cables 606,608. One
is a loop which extends under tension around the bone
610, its ends being held by a crimp sleeve 612. The
other cable 606 cannot easily engage the bone, and
therefore an engagement element embodying the
invention is provided. In this case this is a pulley

614 generally as shown in Fig. 7, secured to the bone
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by a screw 616. The use of a pulley 614 assists in
directing cable force. Once again the ends of the

cable 606 are held in a crimp sleeve 618.
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CLAIMS

1. A cable engagement element (20-24; 122-128;
220-232; 320-326; 450) for implantation into the human or
animal body for engaging a cerclage cable, said element
consisting of surgically acceptable material(s) and
comprising a body having a portion (24; 124; 224; 324;
424) defining a cable path.

2. An element according to claim 1 wherein the
body has a plate portion (20; 124; 220; 320) and a
projection (22; 122; 230; 322) rising from the plate
portion; said projection having a peripheral edge portion
(24; 124; 224; 324; 424) which is shaped to‘define a
cable path extending at least partly around the
projection.

3. An element according to claim 2 wherein said
peripheral edge portion (24; 124; 224; 324; 424) is
convexly curved along its length, and concavely curved in
the direction of the height of the projection.

4. An element according to claim 2 or claim 3
having two projections (22; 122; 230) rising from the
plate portion, the cable paths extending around the
opposing peripheral edge portions of the two projections.

5. An element according to claim 4 wherein the two
projections (22) are closely spaced so that, in use, two
cerclage cable portions extending around respective cable
paths will be in frictional contact with each other.

6. An element according to claim 1 wherein the

body (450) has the form of a pulley, with a
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circumferential edge portion (424) which is concave in
the thickness direction of the body.
7. An element (220-234) according to claim 1
wherein the body has a through-opening (234) through

which cerclage cable is passed in use.

8. An element according to claim 7 wherein the
through-opening is laterally elongate with lateral sides
(224) delimited by portions of the body which are concave
in the height direction of the through-opening so as to
define cable paths.

9. An element according to any preceding claim
having means (126; 426) fér attaching the body to bone.

10. An element according to claim 9 wherein the
means comprises a screw, and the body has an opening for
the screw.

11. A kit of parts for use in a bone fixation
technique, COmprising cerclage cable (504) and one or
more cable engagement elements according to any preceding
claim.

12. Use of an element according to any of claims 1
to 10 in the production of a kit of parts for use in a
bone fixation technique.

13. In a method of bone fixation wherein a first
bone component (400; 506; 610) and a second component
(402; 507,508; 600) are secured together by binding them
together with one or more cerclage cables 404: 504:
606,608), including the steps of tensioning the cable or

cables and applying one or more crimp sleeves 406: 408:

’
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510; 612,618) to hold them in tension, the improvement
consisting of providing at least one cable engagement
(408; 510; 612,614) element consisting of surgically
acceptable material(s) and comprising a body having a
portion defining a cable path, and locating said element
so that a said cable describes a loop which extends
around the cable path of the element.

14. A method according to claim 13 wherein the
element provides two opposed body portions defining cable
paths, and respective cable portions are located so as to
extend around said cable. paths.

15. " A method according to claim 13 or 14 including
a step of securing the element to the first bone
component.

16. A method according to any of claims 13-15
wherein the or each element is according to any of claims

1 to 10.
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