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An osteosynthetic anchoring member including a longitudinal shaft (1) which comprises a longitudinal axis (2), a front shaft portion
(3) Insertable into a bone, a rear shaft portion (4) insertable into an implantable plate (28) and, situated in the front shaft portion (3),
anchoring means (5) for fixating the shaft (1) in a bone, wherein A) the anchoring means (5) are capable of being extended
vertically to the longitudinal axis (2), and B) the rear shaft portion (4) comprises tension means (6) by means of which the anchoring
means (5) may be extended, thus enabling the anchoring member to be fixated within a bone. A fixation device including such an
anchoring member for fixating fractured femoral heads comprising the following elements: a) the anchoring member (27) to be
fixated within the fractured femoral head (35); b) a plate (28) to be screwed to the main part of the femur (36) Iincluding a sleeve
(29) In which the anchoring member (27) may be received and wherein it is displaceable coaxially to the longitudinal axis (2); and c¢)
a compression bone screw (30) to be screwed Into the Internal screw thread (23) of the spindle (10), the head (31) of which Is
supported by the shoulder surface (32) of the sleeve (29).
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Abstract

An osteosynthetic anchoring member including a longitudinal shaft (1) which comprises
a longitudinal axis (2), a front shaft portion (3) insertable into a bone, a rear shaft
portion (4) insertable into an implantable plate (28) and, situated in the front shaft
portion (3), anchoring means (5) for fixating the shaft (1) in a bone, wherein

A) the anchoring means (5) are capable of being extended vertically to the longitudinal
axis (2), and

B) the rear shaft portion (4) comprises tension means (6) by means of which the
anchoring means (5) may be extended, thus enabling the anchoring member to be

fixated within a bone.

A fixation device including such an anchoring member for fixating fractured femoral
heads comprising the following elements:

a) the anchoring member (27) to be fixated within the fractured femoral head (35);

b) a plate (28) to be screwed to the main part of the femur (36) including a sleeve (29)
in which the anchoring member (27) may be received and wherein it is displaceable
coaxially to the longitudinal axis (2); and

C) a compression bone screw (30) to be screwed into the internal screw thread (23)
of the spindie (10), the head (31) of which is supported by the shoulder surface (32) of

the sleeve (29).
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Osteosynthetic anchoring member

The invention relates to an osteosynthetic anchoring member and, more particu!arly,
to a fixation device for fixating fractured femoral heads including such an anchoring
member.

In the osteosynthetic treatment of fractures of the femoral neck, i. e. such fractures of
the femur in which the femoral neck linking the condyle with the rest of the femur is
broken off, the bone fragments are temporarily linked together by means of a fixation
device. A fixation device of this type including '

a) an anchor bolt to be screwed into a fractured condyle which has a headless shaft
and an internal screw thread on its rear end; *

b) a plate to be screWed to the main part of the femur with a sleeve for receiving the
shaft of the anchor bolt; and ‘

C) a compression bone screw to be screwed into the internal screw thread formed on
the rear end of the anchor bolt, the head of which is supported by the rear shoulder
surface of the sleeve is known for example from CH 634,742 SUTTER. A
disadvantage of this type of anchor bolt resides in the fact that on screwing in the
compression bone screw, a rotation of the anchor bolt must be avoided, as any
turning of the anchor bolt would cause said anchor bolt to be driven further into the
condyle instead of the desired effect of pressing the bone fragments against each
other. For this reason, the anchor bolt in the sieeve must be prevented from rotation
by means of a prismatic shape of the anchor bolt shaft and of the bore formed in the
sleeve or by means of a key-and-slot connection between the anchor bolt and the
sleeve. Thus, on implanting the fixation device, the surgeon is faced with the
problem of having to place the plate with the sleeve in such a way over the anchor
bolt that it engages exactly with the anti-rotation means. This difficulty is parti¢u|ar|y

. aggravated by the fact that the anchor bolt does not protrude from the bone but is

sunk into it by about 10 mm, which means that the surgeon cannot see the anchor
bolt and has to spend much time trying to find the adequate position of the sleeve.

German Patent DE 196 12 276 by Trautmann discloses a device for surgical
treatment of fractures, which is characterized in that it comprises a shaft having a

plurality of elastically spreadable spreading wires, whereby the spreading wires can
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be bent across the longitudinal axis by means of an operating device after insertion
of the shaft into a drilled channel created previously. The spreading wires are
inserted into blina hole recesses enclosing the distal end of the spreading wires.
Thus, on operation of the tension means, the spreading wires bend with a bending
line which is S-shaped toward the distal end of the spreading wires. Due to this S-

- shaped bend at the distal ends of the spreading wires, the anchoring of the

anchoring element is reduced near the tip in particular, which is unfavorable because
of the short anchoring length, especially when the anchoring element is used in
fixation of a hip joint head. '

The invention is intended to provide a remedy for this. It is accordingly an object of

‘the invention to create an osteosynthetic anchoring member which permits the

sleeve to be placed in a simple manner over the anchoring member after the latter
has been inserted into the bone, which comprises an anti-rotation means arranged
between the sleeve and the anchoring member to avoid a rotation of the femoral
head, and which in addition optimally absorbs the occurring physiological strains.
The invention allows an optimisation of the strain absorption without necessitating a
greater dimensioning of the anchoring member.

According to the invention, this object is achieved by means of an osteosynthetic
anchoring member comprising a longitudinal shaft extending along a longitudinal
axis having a front shaft portion and a rear shaft portion, the front shaft portion
insertable into a bone and comprising anchoring means for fixating the shaft in the
bone and rear shaft portion comprising anti-rotation means for permitting the rear

- shaft portion to be received in an implantable bone plate or a connecting member

and to be secured against rotating about the longitudinal axis. The anchoring means
are capable of being extended orthogonally with respect to the longitudinal axis of
the shaft, and the rear shaft portion comprises tension means for extending the
anchoring means to enable the anchoring member to be fixated within the bone.

The osteosynthetic anchoring member according to the invention comprises a
prismatic or cylindrical shaft with a diameter D, resilient anchoring means situated
within said shaft and capable of bending outward radially relative to said shaft, and
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tension means located on the rear end of said shaft by means of which the
anchoring means may be reversibly bent outward so as to enable the anchoring
member to be anchored within the bone. The anchoring member has a longitudinal

axis, a front end insertable into a bone, and a rear end insertable into an internal
plate or a connecting member.

By means of the tension means, the anchoring means may be bent outward in an
archshaped manner so as to achieve a diameter Dpax > D. The ratio Dnax : D may be
between 1.2 and 3, preferably between 1.5 and 2.5. The outward bending of the
anchoring means advantageously takes place over a length L, which is between 10
and 60 mm. Preferably, the anchoring means may be bent outward elastically. For

special applications, however, the anchoring means may also be subject to plastic
deformation.

In a preferred embodiment of the osteosynthetic anchoring member according to the
invention, the anchoring means are shaped in the form of anchoring wires with a
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located opposite with respect to the longitudinal direction of the shaft. Preferably, one
anchoring member is equipped with between 3 and 6 anchoring wires.

The anchoring wires are arranged parallel to the longitudinal axis, both ends thereof
being located within the shaft and the anchoring wires being apt to be bent outward
vertically to the longitudinal axis in an arch-shaped manner as the tension means is

actuated.

The diameter d of the anchoring wires is between 0.5 mm and 2.5 mm, preferably
between 1 mm and 1.5 mm. Advantageously, the ends of the anchoring wires are
spherical, the diameter of the balls being preferably greater than the diameter d.

In another embodiment of the osteosynthetic anchoring member according to the
invention, the tension means is shaped in the form of a spindle which is arranged
coaxially to the longitudinal axis of the shaft and the external screw thread of which
may be screwed into a corresponding internal screw thread of a threaded sleeve which
is located within a bore formed in the shaft in such a way as to extend concentrically to
the longitudinal axis and to be secured against axial displacement and rotation. The
spindle comprises a bearing member with an annular groove located towards the front
shaft portion and displaceable within the bore parallel to the longitudinal axis. The
annular groove is arranged on the bearing member in a cross-section vertical to the
longitudinal axis and serves for receiving the rear ends of the anchoring wires. The
bearing member is connected to the spindle in such a way that it is secured against
axial displacement but capable of rotating about the longitudinal axis. In the lateral area
of the bore formed in the shaft, a groove is arranged which extends paraliel to the
longitudinal axis and engages with a finger projecting radially from the bearing member.
The configuration of the groove in the bore of the shaft and of the finger on the bearing
member allows said bearing member o be axially displaced by the spindle while being
secured against rotation relative to the shaft. Thus, it can be avoided that the turning of
the spindle results in a torque exerted on the anchoring wires. For the purpose of
rotating the spindle, means for receiving a screw driver, such as a hexagon socket or a
groove, may be provided on the rear end thereof. In addition, the spindle may be
provided on its rear end with a coaxial bore including an internal screw thread for

receiving a compression bone screw.
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Advantageously, on the front end of the shaft a plug member is partially inserted into
the bore which may be convex, preferably spherical on the side opposite to the front
shaft end, the convex part of the plug member forming the front end portion of the
anchoring member. On its portion projecting into the bore, the plug member may in turn
be provided with an annular groove, extending in a plane vertical to the longitudinal
axis, which serves for receiving the front ends of the anchoring wires. Advantageously,
both annular grooves have a circular cross-section.

The rear shaft end may be provided with means for receiving a screw driver, shaped for
example in the form of a groove. With the aid of a screw driver blocking said groove,
the shaft may thus be secured against rotating together with the spindle, as the spindle

is turned.

The fixation device of the invention serves for fixating fractured femoral heads and
comprises in addition to the anchoring member according to the invention, which is
fixed within the spongiosa of the fractured condyl by an outward bending of the
anchoring wires, a plate to be screwed against the main part of the femur including a
sleeve in which the part of the anchoring member adjoining its rear end may be
received and wherein said anchoring member is displaceable coaxially to the
longitudinal axis, and a compression bone screw to be screwed into the internal screw
thread formed in the spindie on the rear shaft end, the head of which is supported by a
shoulder surface of the sleeve. By means of this compression bone screw, the
fractured femoral head may be pulled close to the neck of the femur. An anti-rotation
means is provided between the anchoring member and the sleeve, preventing a
rotation of the femoral head about the longitudinal axis of the anchoring member.

The advantages achieved by the present invention consist basically in the fact that the
aptitude of bending outward radially of the anchoring means of the osteosynthetic
anchoring member allows said anchoring member to be anchored within a great
volume of the bone. This is of particular advantage in cases of osteoporotic bone. In
addition, the plate with the sleeve may easily be placed over the anchoring member of
the present invention, once said anchoring member has been anchored in the bone,
which greatly facilitates the implantation of the entire fixation device.
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In the following, the invention and further developments of the invention will be
illustrated in greater detail with reference to the partially diagrammatic representations

of several embodiments.

In the drawings:

Fig. 1 is a view of the preferred embodiment of the osteosynthetic anchoring member
according to the invention;

Fig. 2 is a view of the embodiment of the osteosynthetic anchoring member according
to the invention shown in Fig. 1 as seen from the side of the plate;

Fig. 3 shows a longitudinal section of an anchoring member according to the invention
implanted in the femur as part of an embodiment of the fixation device for fixating a

fractured femoral head:

Fig. 4 shows a longitudinal section of an anchoring member according to the invention
implanted in the femur as part of another embodiment of the fixation device for fixating

a fractured femoral head:; and

Fig. 5 is a cross-section of the embodiment of the fixation device shown in Fig. 4.

Figs. 1 and 2 show an embodiment of the osteosynthetic anchoring member according
to the invention including a cylindrical shaft 1 with a diameter D and a longitudinal axis
2, a front shaft portion 3 insertable into the bone and a rear shaft portion 4 insertable
into an internal plate 28 or into another connecting member. The shaft 1 has a bore 14
extending concentrically therethrough thus forming a tube the wall of which is provided
on the front shaft portion 3 with slots 41 extending parallel to the longitudinal axis and
radially penetrating the wall of the tube. Through these slots 41, anchoring wires 7 may
be passed which are apt to resiliently be bent outward in an arch-shaped manner. The
anchoring wires 7 may be bent outward, or inversely be moved back to their initial
position, through these slots 41 by means of tension means 6 provided within the shaft
1. These anchoring wires 7 have a diameter d, a front end 9 and a rear end 8, as
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considered In a direction parallel to the longitudinal axis. These ends 8;9 are spherical,
the diameter of the balls being greater than the diameter d. On the front end 20 of the
shaft 1, a plug member 24 is partially inserted into the bore 14, the part of the plug
member projecting coaxially over the shaft 1 being shaped in a spherical form and
forming the front end portion of the anchoring member. On the cylindrical portion 25 of
the plug member 24 projecting into the bore 14, an annular groove 26 is provided which
extends in a plane vertical to the longitudinal axis 2. This annular groove 26 has a
circular cross-section and serves for receiving the front ends 9 of the anchoring wires 7.
The tension means 6 is shaped in the form of a spindle 10 accommodated coaxially to
the longitudinal axis 2 within the shaft 1, the external screw thread 13 of which may be
screwed into a corresponding internal screw thread 12 of a threaded sleeve 11. In the
rear shaft portion 4, the screwed sleeve 11 Is located in the bore 14 extending
concentrically to the longitudinal axis 2 within the shaft 1 in such a way as to be
secured against axial displacement and rotation. The spindle 10 comprises a bearing
member 15 with an annular groove 16 located towards the front shaft portion 3 and
displaceable within the bore 14 parailel to the longitudinal axis 2, said annular groove
being arranged on the bearing member 15 in a plane vertical to the longitudinal axis 2
and serving for receiving the rear ends 8 of the anchoring wires 7. The bearing member
15 is provided with a coaxial bore and is rotatably mounted on a cylindrical portion 44
of the spindle 10 forming a coaxial prolongation of the external screw thread 13 of the
spindle 10 on the side directed towards the front shaft portion 3. By means of a ring 42
on the side facing the external screw thread 13 of the spindle 10, and by means of a
circlip 43 on the side facing the front shaft portion 3, the bearing member 15 is mounted
on the spindle 10 in such a way as to be secured against axial displacement while
being rotatable about the longitudinal axis 2. Instead of the circlip 43 a nut may be used
for fixing the bearing member 15 on the spindle 10, said nut being apt to be screwed on
a corresponding external screw thread formed in the cylindrical portion 44 of the
spindle 10. In order to prevent the bearing member 15 from getting jammed between
the nut and the ring 42 as the nut is tightened, a shoulder may be formed on the
cylindrical portion 44 between the ring 42 and the external screw thread which serves
as a stop for the nut. In the lateral area 39 of the bore 14 formed in the shaft 1, a
groove 38 Is arranged which extends parallel to the longitudinal axis 2 and engages
with a finger 37 projecting radially from the bearing member 15. The configuration of
the groove 38 in the bore 14 of the shaft 1 and of the finger 37 on the bearing member
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15 allows said bearing member 15 to be axially displaced by the spindle 10 while
being secured against rotation relative to the shatft 1. For the purpose of rotating the
spindle 10, a hexagon socket 19 for receiving a corresponding screw driver is
provided on its rear end. In addition, the spindle 10 is provided on its rear end with a
coaxial bore 22 equipped with an internal screw thread 23 the outside diameter of
which is smaller than that of the hexagon socket 19 and which serves for receiving a
compression bone screw (Fig. 3). The rear shaft end 17 1s provided with a slot 40
which serves for receiving a corresponding screw driver.

Fig. 3 illustrates the use of the anchoring member according to the invention as part
of a fixation device for fixating a fractured femoral head 35 on the femur 36. The
anchoring member is anchored in the spongiosa of the femoral head 35 by means of
the anchoring wires 7 which are bent outward as the spindle 10 is screwed into the
screwed sleeve 11. The internal plate 28 fixed to the main part of the femur 36 by
means of bone screws 33 is provided with a sleeve 29 extending at an angle with the
plate 28 and projecting into the bone, the shaft 1 of the anchoring member being
mounted in the bore 45 of said sleeve in such a way as to be displaceable paralle! to
the longitudinal axis 46 of the bore 45. By means of a compression bone screw 30
which may be screwed into the internal screw thread 23 (Fig. 1) formed in the
spindle 10 and the head 31 of which is supported by a corresponding shouider
surface 32 formed on the end portion of the sleeve 29 facing the plate, the anchoring
member may be fixed in such a way that tensile forces may be applied on the
anchoring member from the femoral head 35, while compressive forces exerted
equally from the femoral head 35 result in an axial displacement of the anchoring
member. The shortening which the fractured bone may possibly undergo during the
healing process can effectively be absorbed by the capacity of the anchoring
member of being displaced within the sleeve 29. If the anchoring member did not
accommodate to this shortening, there would in fact be a risk for the shaft 1 to
penetrate the femoral head 35. Furthermore, an anti-rotation means 50 is provided
between the anchoring member 27 and the sleeve 29 which prevents the femoral
head 35 from rotating about the longitudinal axis 2. in this embodiment of the fixation
device according to the invention, the anti-rotation means 50 comprises an external

toothing 51 formed on the rear shaft portion 4 and a complementary internal toothing
52 formed in the bore 45 of the sleeve 29.
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Figs. 4 and 5 show an embodiment of the fixation device acbording to the invention
which differs from the embodiment shown in Fig. 3 only in so far as the anti-rotation
means 50 provided between the anchoring member 27 and the sleeve 29 comprises a
radially recessed flat 53 formed in the rear shaft portion 4 and a complementary
projection 54 formed in the bore 45 of the sleeve 29 so that a cut-out in the shape of a
segment of a circle is obtained in the circular cross-section of the bore 45, the central

angle of said segment of a circle being 60 degrees.

Instead of the embodiments of the anti-rotation means 50 shown in Figs. 3, 4, and 5,
the anti-rotation means 50 may aiso be realised in the form of a groove combined with

a complementary cam.

A detailed description of the surgical technique used for implanting such fixation
devices is given in the publications CH 634,741 and CH ©634,742.
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The embodiments of the invention in which an exclusive property or privilege Is

claimed are defined as follows:

1. An osteosynthetic anchoring member for fixating bones, corhprising:

a longitudinal shaft extending along a longitudinal axis; the shaft including at
least one slot and a front shaft portion and a rear shaft portion, the front shatft portion
being insertable into a bone and comprising anchoring means for fixating the shatft in
the bone and the rear shatft portion comprising anti-rotation means for permitting the
rear shaft portion to be received in an implantable bone plate or a connecting
member and to be secured against rotating about the longitudinal axis, wherein

A) the anchoring means includes at least one anchoring wire
aligned with the at least one slot for extending therethrough, and |

B) the rear shaft portion comprises tension means for contracting
and extending the anchoring means to enable the anchoring member to be
fixated within the bone,

wherein the at least one anchoring wire has a front end and a rear end, the
front end secured by the shaft while the rear end is sized and configured to engage

the tension means.

2. The anchoring member of claim 1, wherein the anchoring means is configured
and dimensioned to be bendable outward in an arch-shaped manner paraliel to the
longitudinal axis.

3. The anchoring member of claim 1, wherein the shaft is cylindrical and has a
diameter D.
4. The anchoring member of claim 3, wherein the anchoring means is configured

and dimensioned to be bendable outward to define a diameter D,,;ax, wherein
diameter Dnax is greater than diameter D.

5. The anchoring member of claim 1, wherein the anchoring means are
resiliently bendable in a radial outward direction.
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6. The anchoring member of claim 1, wherein the anchoring means are plastic
deformably bendable in a radial outward direction.

7. The anchoring member of claim 4, wherein the ratio of diameter Dpax t0

diameter D is between 1.2 and 3.0.

8. The anchoring member of claim 7, wherein the ratio of diameter Dpax t0
diameter D Is between 1.5 and 2.5.

9. The anchoring member of claim 1, wherein the anchoring means is bendable
outwardly over a length L and the length L is between 10 mm and 60 mm.

10.  The anchoring member of claim 1, wherein the at least one anchoring wire is
arranged parallel to the longitudinal axis and has a diameter D, the front and rear
ends being mounted within the shatft, and the at least one anchoring wire is bendable
outward in an arch shaped manner orthogonal to the longitudinal axis when the
tension means is actuated.

11.  The anchoring member of claim 10, wherein the anchoring means comprises
between three and six anchoring wires.

12. The anchoring member of claim 10, wherein the diameter D is between 0.5
mm and 2.5 mm. '

13.  The anchoring member of claim 12, wherein the diameter D is between 1 mm
and 1.5 mm.

14. The anchdring member of claim 10, wherein the front and rear ends are ball-
shaped, with the ball diameter approximately equal to D.

15.  The anchoring member of claim 1, wherein the tension means comprises, in
coaxial alignment with the longitudinal axis, a spindle with an external screw thread

and a threaded sleeve with an internal screw thread corresponding to the external
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screw thread.

16. The anchoring member of claim 15, wherein the shaft comprises a bore
extending concentrically to the longitudinal axis, the threaded,sleéve and the spindie
are arranged coaxially within the bore in the rear shaft portion, and the threaded
sleeve is in fixed engagement with the bore.

17.  The anchoring member of claim 15, wherein

A) the spindle comprisés a bearing member with an annular groove
positioned adjacent the front shaft portion and displaceable within a bore parallel to
the longitudinal axis,

B) the spindle is connected to the bearing member and secured against
axial displacement while being capable of rotating about the longitudinal axis;

C) a lateral area of the bore formed in the shaft comprises a groove
extending parallel to the longitudinal axis;

D) the bearing member comprises a radially projecting finger which
engages with the groove of the bore; and

E) the annular groove is arranged In a cross-section extending vertically to
the longitudinal axis and receives the rear end of the anchoring wire.

18.  The anchoring member of claim 17, wherein the annular groove has a circular
Cross-section.

19.  The anchoring member of claim 15, wherein the rear shaft portion has a rear
shaft end longitudinally opposite to the front shaft portion, and the spindle has a rear
spindle end which corresponds to the rear shaft end and comprises means for

receiving a screw driver.

20. The anchoring member of claim 15, wherein the rear shaft portion has a rear
shaft end longitudinally opposite to the front shaft portion, and the spindle has a rear
spindle end which corresponds to the rear shaft end and comprises a bore extending
from the rear spindle end concentrically to the longitudinal axis and including an

internal screw thread for receiving a compression bone screw.
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21.  The anchoring member of claim 1, wherein the front shaft portion has a front
shaft end longitudinally opposite to the rear shaft portion and the front shaft end
comprises a plug member which is inserted into a bore and has a spherically shaped

portion adjacent the front shaft end.

22. The anchoring member of claim 21, wherein the plug member includes an
insertion portion to be inserted into the bore and the insertion portion comprises an
annular groove, the annular groove arranged generally perpendicuiar to the
longitudinal axis and for receiving the front end of the anchoring wire.

- 23.  The anchoring member of claim 22, wherein the annular groove has a

circular cross-section.
24. The anchoring member of claim 1, wherein the shaft has a prismatic shape.

25. The anchoring member of claim 1, wherein the rear shaft portion includes
means for receiving a screw driver.

26. A fixation device for fixating fractured femoral heads including an anchoring
member according to claim 1, wherein the fixation device comprises:

A) the anchoring member to be fixed within a fractured femoral head;

B) a plate positioned adjacent the main part of the femur and including a
sleeve extending at an angle with respect to the plate, wherein the rear shatft portion
of the anchoring member is configured and dimensioned to be received in the sleeve
and wherein the anchoring member is displaceable coaxially to the longitudinal axis;

C) a compression bone screw to be screwed into an internal screw thread
of a spindle, the bone screw having a head supported by a shoulder surface of the
sleeve; and |

D) an anti-rotation means located between the anchoring member and the
sleeve.

27. The fixation device of claim 26, wherein the fixatioh device further comprises
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bone screws for fixating the plate to the femur.

28. An anchoring member for bone fixation comprising:

a shaft disposed along a longitudinal axis with a bore extending therein along
the axis and a slot extending from an outer surface of the shaft to the bore;

an anchoring wire having a first end and a second end, the wire being aligned
with the slot for extending therethrough; ana

a tensioning mechanism moveable within the bore and operatively associated
with the second end of the anchoring wire;

wherein movement of the first end of the anchoring wire is fixed with respect
to the shatt.

29. The anchoring member of claim 28, further comprising a plug member
disposed proximate an end of the shaft, wherein movement of the first end of the
anchoring wire is constrained by the plug member.

30. The anchoring member of claim 29, wherein the first end of the anchoring wire
IS received in a groove in the plug member.

31. The anchoring member of claim 29, wherein the plug member abuts the end
of the shaft.

32. The anchoring member of claim 28, wherein the tensioning mechanism

comprises a spindle.
33. The anchoring member of claim 32, wherein the spindle comprises a bearing

portion and the second end of the anchoring wire is operatively associated with the
bearing portion. |

34. The anchoring member of claim 33, wherein the first and second ends of the
anchoring wire each comprise an arcuate shape.

35. The anchoring member of claim 33, wherein the bearing portion comprises an



CA 02444060 2007-02-07

14

arcuate groove, and the second end of the anchoring wire comprises an arcuate
shape configured and dimensioned to be received in the arcuate groove.

36. The anchoring member of claim 28, wherein the' tensioning mechanism is
configured and dimensioned to permit movement thereof in the bore while inhibiting

rotation of the shaft.

37. The anchoring member of claim 28, further comprising:

a second slot extending from the outer surface of the shaft to the bore; and

a second anchoring wire aligned with the second slot for extending
therethrough.

38.  An anchoring member for bone fixation comprising:

a shaft disposed along a longitudinai axis with a bore'extending therein along
the axis and a plurality of slots extending from an outer surface of the shaft to the
bore;

a plurality of anchoring wires each having a first end, a second end, and being
aligned with one of the slots for extending therethrough; and

a tensioning mechanism comprising a spindle moveable within the bore and
operatively associated with the first end of each of the anchoring wires;

wherein the spindle is configured and dimensioned to permit movement
thereof along the longitudinal axis while inhibiting rotation of the shaft; and

wherein movement of the second end of each of the anchoring wires is fixed

with respect to the shaft.

39. The anchoring member of claim 38, wherein the distance between the first
and second ends is adjustable.

40. The anchoring member of claim 38, wherein the first and second ends each
comprise a spherical portion.

41. The anchoring member of claim 38, wherein the first end comprises a

Spherical portion and the spindle comprises a groove configured and dimensioned to
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receive the spherical portion.

42.

43.

An anchoring system for bone fixation comprising:
(1)  an anchoring member comprising:

a shaft disposed along a longitudinal axis with a bore extending therein
along the axis and a plurality of slots extending from an outer surface of the
shaft to the bore,

a plurality of anchoring wires each aligned with one of the slots for
extending therethrough, and

a tensioning mechanism comprising a spindle moveable within the bore
and operatively associated with a first end of each of the anchoring wires,

wherein the spindle is configured and dimensioned to permit movemeht
thereof along the longitudinal axis while inhibiting rotation of the shaft, and

wherein movement of a second end of each of the anchoring wires is
fixed with respect to the shaft;
(2) aplate; and
(3) a bone screw for securing the plate to bone.

The anchoring system of claim 42, further comprising a sleeve extending from

the plate, wherein the anchoring member is received in the sleeve.
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