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Fig. 14 shows a perspective view of a positioning device according to an exemplary

embodiment of the present invention;
Fig. 15 shows a side view of the positioning device of Fig. 14;
Fig. 16 shows a top plan view of the positioning device of Fig. 14;

Fig. 17 shows a top plan view of a portion of a bone plate according to an exemplary

embodiment of the present invention;
Fig. 18 shows a side view of the bone plate of Fig. 17 with an indicated reference wire; and

Fig. 19 shows a perspective view of a double sleeve according to an exemplary

embodiment of the present invention.

Fig 20 shows a measuring instrument according to an exemplary embodiment of the

present invention.

DETAILED DESCRIPTION

[0022] The present invention may be further understood with reference to the following
description and the appended drawings, wherein like elements are referred to with the same
reference numerals. The present invention is directed to a system and method for treating a bone.
In particular, exemplary embodiments of the present invention describe a system and method for
fixing a bone plate to a bone. It will be understood by those of skill in the art that although the
exemplary embodiment is specifically described with respect to the proximal femur, the system
and method of the present embodiment may be utilized for any of a variety of bones and, in

particular, for long bones.

[0023] Figs. 1 - 9 show steps of a method for attaching a bone plate to a bone. In an
exemplary embodiment, a bone plate 8 is to be attached to a human proximal femur 1, in
particular in the region of the greater trochanter 2. According to the method exemplary
embodiment, the patient may first be positioned on an operating table. Using a template, the

length of a bone plate to be fixed to the femur 2 may be determined in an X-ray image of the leg.
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For example, a template may be positioned on the skin to overlap with the subjacent bone in the

X-ray image to determine the length of the bone plate to be implanted.

[0024] After the patient has been opened, i.e. a corresponding incision made, to expose the
fracture, the fracture is reduced using known methods. For example, the fracture may be reduced
via Schanz screws, forceps for compressing the fracture, in particular the bone segments
separated by a bone gap, or other suitable instruments. To ascertain the correct alignment of the
bone, in particular the anteversion, an orientation wire 3 is first inserted into the bone. The
orientation wire may be inserted into the bone under the control of an imaging method. The
orientation wire 3 may be inserted into the bone using, for example, an imaging method. Fig. 1
shows the orientation wire 3 inserted into the bone. The orientation wire 3 can be inserted into
the femur through the incision or percutaneously. The orientation wire 3 may be inserted into a
femoral head of the bone along an axis parallel to an axis of the femoral neck. The orientation

wire 3 serves as an orientation aid for the reference wire 5 to be inserted into the bone.

[0025] As represented in Fig. 2, in a next step of the method, a wire insertion device 4 is
placed against the femur 1, in particular, against the greater trochanter 2. The wire insertion
device 4 may include a surface shaped to correspond with the surface of the femur 1, in particular
the greater trochanter 2. Due to the relatively small dimensions, in particular in comparison to a
bone plate, the wire insertion device 4 may be easily placed against the bone 1 through the
incision. The surgeon can guide and hold the wire insertion device 4 by means of a hand grip 9

fastened to a leg 13 of the wire insertion device 4.

[0026] In a next step, as represented in Fig. 3, a reference wire 5 is inserted into the femur 1
through an opening in the wire insertion device 4. In an exemplary embodiment of the method,
the reference wire 5 may be inserted through a center of the femoral head. In Fig. 4, the
orientation wire 3 and the reference wire 5 are represented in their position inserted into the
femur 1. The orientation wire 3 and the reference wire 5 are located in two planes parallel to each
other, in a lateral view of the femur 1. A protection sleeve 6 having a first axial passageway 41
and a second axial passageway 40, as seen in Fig. 19, is guided along the reference wire 5 via the

first axial passageway 41, as represented in Fig. 5.
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[0027] As represented in Figs. 6 - 8, the reference wire 5 is employed for the alignment and
positioning of the bone plate 8. As seen, in particular, in Fig. 6, the bone plate 8 is inserted into
the patient via a positioning or aiming device 7. For this purpose, the positioning device 7 is
preferably already connected to the bone plate 8 before an incision is made. Fig. 6 shows a
snapshot during the motion of the insertion of the bone plate 8 via of the positioning device 7.
The bone plate 8 and the positioning device 7 are inserted through the incision with respect to the
reference wire 5. The bone plate 8 and the positioning device 7 may be moved transversely
relative to a longitudinal direction of the reference wire 5, as represented in Fig. 7. In particular,
the advancing of the bone plate 8 to the reference wire 5 is effected in a proximal to a distal
direction along the femur 1. The bone plate 8 and the positioning device 7 respectively have slots
at their proximal ends for this purpose, as to be described in detail hereinafter. In other words, the
bone plate 8 and the positioning device 7 are inserted through the incision and moved distally
along the bone 1 until the slots at the proximal ends of the bone plate 8 and the positioning

device 7 receive the reference wire 5.

[0028] Once the bone plate 8 has been positioned over a desired portion of the bone —e.g.,
with the reference wire 5 received within the slot at the proximal end of the bone plate 8 -- the
sleeve 6 is pushed forward until it engages the positioning device 7. As represented in Fig. 8,
corresponding tools 42 for drilling a hole may be inserted through the second axial passageway
40 of the sleeve 6 to drill a hole in the bone for receiving a bone anchor. This serves in particular
for inserting a first bone anchor for fixing the bone plate 8 to the bone 1 through the slot at the
proximal end of the bone plate 8. The tools 42 may be, for example, a drill bit, a ram, a Kirschner
wire (K-wire), a trocar, or the like. Once the first bone anchor has been placed, the sleeve 6, the
reference wire 5 and also the orientation wire 3, if any, can be removed. It will be understood by
those of skill in the art that the orientation wire 3 may have already been removed, after

placement of the reference wire 5.

[0029] As represented in Fig. 9, the positioning device 7 is then coupled to an aiming device
10 which is employed for targeted drilling of further holes into the bone 1. One or a plurality of
protective sleeves 11 may be guided through the aiming device 10 at different angles. Drill

sleeves may be inserted through the protective sleeves 11 to guide drill bits therethrough to drill
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holes through the proximal head portion of a bone plate 8 for placing bone anchors in the femoral
neck. Similarly, protective sleeves may also be guided through the aiming device 10 to drill holes
into the subjacent bone 1 in the distal shaft portion of the bone plate 8 so that corresponding bone

anchors may be inserted into subjacent bone 1 via the distal shaft portion of the bone plate 8.

[0030] Figs. 10 - 12 show represented different views of the wire insertion device 4, and Fig.
13 shows a sectional representation thereof. The wire insertion device 4 includes a base 12 which
has a surface 14 configured to be placed against the greater trochanter 2 of the bone 1, and a
surface or side 15 opposing said surface 14. From the non-bone-facing side 15 there extends a leg
13 which has a handle coupling 17 at its free end. A removable hand grip 9 may be fastened to
the handle coupling 17, as seen, for example, in Figs. 2 and 3. The hand grip 9 is removable from
the wire insertion device 4 to be sterilized separately therefrom. The surface 14 may be formed,
e.g., shaped, to be placed against the bone 1 and, in one exemplary embodiment, may include
three mandrels 18 for engaging the surface of the bone to impede or prevent slipping of the wire
insertion device 4 relative to the bone. The mandrels 18 may be, for example, protrusions
extending from the surface 14 and including a sharp tip for engaging the surface of the bone.
Although the exemplary embodiment specifically shows and describes three mandrels 18, it will
be appreciated that a smaller or greater number of mandrels, or other suitable structures may be

provided without departing from the scope of the invention.

[0031] As seen in particular in the sectional representation in Fig. 13, an opening 16 extends
through the base 12 from the surface 14 to the opposing side 15. The opening 16 is sized and
shaped to guide the reference wire 5. To facilitate the insertion of the reference wire 5, the
opening 16 may be chamfered at an end facing the side 15. A length of the opening 16 is selected
to be sufficient to guide the reference wire 5. The diameter of the opening 16 is also chosen
accordingly. For example, the inner diameter of the opening 16 may correspond to an outer
diameter of the reference wire 5. The diameter of the opening 16 may range, for example,
between to 2 — 15 mm. The axial length of the opening 16 may range, for example, between 5 -

50 mm.

[0032] According to an alternative embodiment (not represented), the opening 16 may be

configured as a lateral slot so that it is open to a lateral side surface of the base 12 so that the wire

10
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insertion device 4 may be moved away from the reference wire 5 in a direction transverse to the
longitudinal axis of the reference wire 5. In this embodiment, the opening 16 may be similar to
the design of the positioning device 7 described in further detail below. In this embodiment, the

sleeve 6 is preferably employed for inserting the reference wire 5.

[0033] In Figs. 14 - 16, different views of a positioning device 7 are represented. The
positioning device 7 includes a base 22 with a lower surface 24 configured to be placed against a
bone plate 8. For example, the lower surface 24 may be formed to include a curve corresponding
to a curve of the bone plate 8. Opposing the surface 24 is an upper surface 25 from which a leg
23 extends. The leg 23 has at its free end a coupling 27 that may be used for fastening the hand
grip 9, described above with respect to the wire insertion device 4, as shown, in particular, in
Figs. 7 and 8. The coupling 27 may also be used for fastening the aiming device 10, as
represented in particular in Fig. 9. The aiming device 10 may be coupled to the coupling 27 via,
for example, a knurled-head screw 19. It will be understood by those of skill in the art that other
suitable fastening mechanisms can be provided as an alternative to the knurled-head screw 19. In
one exemplary embodiment, the coupling 27 is formed such that the aiming device 10 can be
attached to the aiming device 10 in only one orientation to guarantee a desired alignment of the
aiming device 10 relative to the bone plate 8. The positioning device 7 may be fastened to the
bone plate 8 via, for example, a screw 28, preferably before the patient is opened. It will be
understood by those of skill in the art that instead of the screw 28, the positioning device 7 may
also be coupled to the bone plate 8§ via a snap connection, a bayonet lock or any other suitable
fixing arrangement. In another embodiment, the positioning device 7 may rest against the bone
plate 8 in a proper alignment via corresponding features of the positioning device 7 and the bone
plate 8. In particular, the lower surface 24 may include a plurality of protrusions (e.g., ball
shaped protrusions) extending therefrom and sized and shaped to be received within
corresponding openings extending through a surface of the bone plate 8. The balls will ensure

that the positioning device 7 is properly aligned with the bone plate 8.

[0034] The positioning device 7 includes a through hole 21 extending through the base 22
between the surfaces 24, 25 and open to a lateral side surface extending between the surface 24

and the surface 25 via a slot 26. In the represented embodiment, the slot 26 and the through hole

11
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21 are interconnected. The slot 26 and the through hole 21 are sized and shaped to receive the
sleeve 6. In particular, the first axial passageway 41 of the sleeve 6 is received in the slot 26

while the second axial passageway 40 of the sleeve 6 is received in the through hole 21.

[0035] The first axial passageway 41 of the sleeve 6 has a smaller diameter than the second
axial passageway 40 of the sleeve 6. The first axial passageway 41 serves only to receive the
reference wire 5, whereas the second axial passageway 40 is sized and shaped to receive a tool
such as, for example, a drill bit 42 which is described in further detail below. The drill bit 42
may be guided through the second axial passage 40 to the bone to produce a hole in the bone.
Thus, the second axial passageway 40 may have a diameter greater than that of the first axial

passageway 41.

[0036] Figs. 17 and 18 show a part of the bone plate 8 configured to be placed against the
greater trochanter 2. The bone plate 8 comprises a head portion 34 and a shaft portion 33. The
head portion 34 may have a curvature corresponding to a curvature of the greater trochanter 2.
The bone plate 8 may include through holes 30, 31, 32 which extend through the bone plate 8
from a bone-facing surface 39 to a non-bone-facing surface 38 thereof. The through holes 30
extend through the shaft portion 33 of the bone plate 8 and are formed as combination holes
which have a portion for variable-angle fixation of a head locking screw, as well as a
compression hole portion for receiving a bone anchor having a smooth screw head. The through
holes 31, 32 extend through the head portion 34 of the bone plate 8 and are preferably formed as

variable-angle locking holes.

[0037] The bone plate 8 further includes a slot 36 which extends through the head portion 34
from the bone-facing surface 39 to the non-bone-facing surface 38 and which opens to a lateral
side surface 35 connecting edges of the bone-facing and non-bone-facing surfaces 39, 38. The
slot 36 is located, in this embodiment, at the proximal end of the head portion 34 of the bone
plate 8. As represented in Fig. 18, the slot 36 is configured to engage the reference wire 5. The
slot 36 may be angled relative to a plane of the shaft portion 33 of the bone plate 8, as also seen

in Figs. 7 and 8.

12
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[0038] As made clear by Figs. 16 and 17, the positioning device 7 and the bone plate 8 are

adapted to each other such that the slot 26 of the positioning device 7 is aligned with the slot 36
of the bone plate 8 when the positioning device 7 is mounted on the bone plate 8. Accordingly,

the through hole 21 of the positioning device 7 is aligned with a proximal most through hole 31
of the bone plate 8. The bone plate 8 may further include a threaded hole 37 extending through

the head portion 34 from the surface 39 to the surface 38 for receiving the screw 28 of the

positioning device 7 so that the positioning device 7 may be coupled to the bone plate 8.

[0039] The employment of the wire insertion device 4, as well as of the positioning device 7
with the slot 26 and the bone plate 8 with the slot 36, facilitates the attachment of the bone plate
8 to the bone 1 since the reference wire 5 can be inserted into the bone 1 by means of the wire
insertion device 4 before the positioning of the bone plate 8, and the bone plate 8 can then be
moved into position along the bone 1 with respect to the reference wire 5 via the slot 36, as

indicated in Fig. 18.

[0040] To determine the depth of bone anchor holes to be formed in the bone 1, a measuring
instrument 44 may be provided, as represented in Fig. 20. The measuring instrument 44 can be
fastened, for example, to a drill sleeve which may be inserted through the sleeve 6, but also
through the protective sleeve 11. The measuring instrument 44 may be formed as a flexible ruler
or measuring device so that, once the drill bit 42 has been moved to a final drilling position
within the bone 1, the measuring instrument 44 may be coupled to the drill sleeve without
uncoupling the drilling tool 43 therefrom. In particular, since the measuring instrument 44 is
flexible, it can bend away from the longitudinal axis of the drill sleeve to permit coupling of the
measurement instrument 44 thereto without requiring the removal of the drilling tool 43. Thus,
the measuring instrument 44 may be used to measure a length of the screw to be inserted into the
drilled hole without disengagement of the drilling tool 43. The measuring instrument 44 includes

a scale therealong for indicating a length of the screw to be inserted into the drilled hole.

[0041] Although the exemplary embodiments were described with reference to a proximal
femur, it will be appreciated that the principle of the invention can also be applied to bone plates
for other bones. For example, the invention can also be provided for the distal femur, the tibia or

other long bones. It will be appreciated that the shape and dimensioning of the bone plate and of

13
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the wire insertion device, the positioning device and the aiming device, if any, can be adapted in

accordance with the case of application without impairing the principle of the invention.

[0042] It will be apparent to those skilled in the art that various modifications and variations
may be made in the structure and the methodology of the present invention, without departing
from the spirit or scope of the invention. Thus, it is intended that the present invention cover
modifications and variations of the invention provided that they come within the scope of the

appended claims and their equivalents.

14
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What is Claimed is:

1. A wire insertion device, comprising:

a base having a first side which has a surface formed to be placed against a bone in a
defined manner, and a second side opposing the first side,

an opening extending through the base from the first side to the second side and being
configured and possessing a length so as to receive a reference wire and guide it in a defined
direction, wherein an inner diameter of the opening corresponds to an outer diameter of the
reference wire to guide the reference wire therethrough along a desired path; and

a handle or leg extending away from the second side.

2. The wire insertion device according to claim 1, wherein there is formed on the handle or

leg a handle coupling to which a hand grip is fastenable.

3. The wire insertion device according to claim 1 or 2, wherein the surface formed to be

placed against a bone in a defined manner has at least one mandrel protruding from the surface.

4.  The wire insertion device according to any of claims 1 to 3, wherein the surface configured
to be placed against a bone in a defined manner is configured to be placed against the human

proximal femur in a defined manner.

5. A bone fixation kit, comprising:

a wire insertion device according to any of claims 2 to 4,

a bone plate having a first, bone-facing surface and a second surface opposing said first
surface, and a slot open towards a side edge of the bone plate, said slot extending from the first
surface of the bone plate to the second surface of the bone plate, and

a positioning device having a base with a first surface which is formed to be placed against
the bone plate in a defined manner, and a second surface opposing said first surface, the base
having a slot open towards a side edge of the positioning device, said slot extending from the

first surface of the positioning device to the second surface of the positioning device.

15
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6.  The bone fixation kit according to claim 5, wherein the slot of the positioning device and
the slot of the bone plate are configured to be aligned with each other when the positioning

device is mounted on the bone plate, and to engage the reference wire.

7. The bone fixation kit according to claim 5 or 6, comprising a sleeve having a first axial
passageway and a second axial passageway parallel to the first axial passageway, the sleeve
being configured to be received in the slot of the positioning device and in a through hole

bordering on the slot of the positioning device and penetrating the base of the positioning device.

8. The bone fixation kit according to any of claims 5 to 7, comprising a flexible measuring
device which is configured to be fastened to a drill sleeve and to bend away from a longitudinal

axis of the drill sleeve upon insertion of a hole producing tool into the drill sleeve.

9.  The bone fixation kit according to any of claims 5 to 8, comprising an aiming device for
targeted drilling of a hole into the bone, having a first surface and a second surface opposing the
first surface, there extending through the aiming device from the first surface of the aiming
device to the second surface of the aiming device at least one through hole which is configured
to receive a drill sleeve, the aiming device being mountable on the positioning device and

positionable relative to the bone plate by means of the positioning device.

16
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