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(54) Title: DEVICE FOR ATTACHING A BONE PLATE

(57) Abstract: A wire insertion device for attaching a bone plate to a bone is 
used in a method which includes the steps of placing a first surface of the 
wire insertion device (4) against the bone, inserting a reference wire (5) 
through an opening (16) of the wire insertion device extending therethrough 
from the first surface of the wire insertion device to a second surface of the 
wire insertion device, removing the wire insertion device from the reference 
wire and positioning a bone plate (8) on the bone by moving the bone plate 
in a transverse direction relative to a longitudinal axis of the reference wire 
so that the reference wire is received within a slot (36) of the bone plate, the 
bone plate including a first surface (39) facing toward the bone and a second 
surface (38) opposing the first surface, the slot open to a lateral side surface 
(35) connecting edges of the first and second surfaces.



wo 2015/102799 Al I Hill Illi II lllllllllll IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, t ,, ,. „ ,.,, , , , . ,, . f’ m w in tp — as to the applicants entitlement to claim the priority of

’ the earlier application (Rule 4.1/(111))
Declarations under Rule 4.17: Published'
— as to the identity of the inventor (Rule 4.17(1)) .,, . , ,· , , ,7 J ' 177 — with international search report (Art. 21(3))
— as to applicant's entitlement to apply for and be granted

a patent (Rule 4.17(H))



WO 2015/102799 PCT/US2014/068365

DEVICE FOR ATTACHING A BONE PLATE

hwentors: Stefan WOLF and Thss AEBl

HunoomwE^

5 (00'011 The present invention relates-to the field of surgical methods -and surgical

mstrumeuts/devics and, in particular, to a method for attaching s bone- plate to a basis, ms 

insttumcnt/devlce and .a hone fixation ki-t for employment »t said method. Specifically, the 

invention relates to a method-fix attaching a bone plate to a human proximal femur,

BACKSMMS

TO [0002] In. a method for attaching a bane plate to a 'bo.be, the patient has been opened and a

fidctore has been reduced, the hone plate is usually placed against the bone-and fixed thereto via 

suitable bone anchors such, as, for example, fame screws, nails, pins or the like. It is, however, 

essential that correct alignment of the hone plate is achieved prior to .fixation-of the bone plate. In 

particular, the position ami alignment of the bone anchors is important to enspre a good healing 

15 process. Thus, methods for attaching bone plates often utilise a reference wire inserted into the 

bene through a hole in the bone piste using, for example, a drill sleeve. The-reference wire may 

be, for example, a fi-wim (Kirschner wire). The -reference-wire is inserted into the bone via the 

hole in the bone plate in a correct faientatjon and employed for guiding a first bone anchor 

ihereover. Thus the first bone anchor may be cannulated tor this purpose. Once the tirsi: bone 

20 anchor has been placed, further bone anchors are inserted' lirto die bone through corresponding 

through holes- fa the bone plate, depending on. the application. In particular, in the .case ef large 

bone plates, for example, for long hones such as the femur or tibia. the implantation of the fame 

plate and the correct alignment and positioning can be demanding and troublesome.

The. object o f the present invention is to provide a mediod for prope-rly attaching a bone plate to a

25 bone, and a corresponding bone- fixation .kit, which facilitates- proper attachment of the bone plate

to the bone.
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[00031 According fo a first aspect of the invention, a method for attaching a bone plate lo a

bone comprises placing a first surface of a wire insertion device against the bone. The wire 

insertion device preferably comprises a base with a first side formed to be placed against the

5 bone in a defined manner, and a second, si.dc opposing the first side.

[0004] In w exemplary embodiment, an opening extends through the base of the wire

insertion device from the -first side to foe second side. The opening -may be sized and shaped to 

receive a reference wire and guide if in. a defined direction. Preferably, the wire msertinn device 

comprises a handle or leg-extending away from the first side. This facilitates the handling, of foe 

10 wire insertion device,

[6805] The refefon.ee wire is guided info the opening of foe wire .fescrifou device and into foe 

bone. A surface of the wire insertion device corresponds io a surface of the bone against which it 

is to be .positioned such shat the bone plate may be placed against foe bone in a defined.manner. 

Au opening of the wire insertion device possesses a length selected fo be sufficient for exact

15 guidance .and an .alignment corresponding to the desired, direction of foe reference wire'. Thus,

accurate insertion of foe reference, wire info the bone is enabled.

[0000] In a. next step, the wire insertion de vice may be remo ved from the reference wire 

inserted into foe bone,. The wire insertion device may be withdrawn from foe bone along foe 

foogiiudmsl extension of foe reference wire,

20 [0007] In an exemplary embodiment, the wire insertion device is first removed and then .the

bone piste is positioned on foe bone. The bone,plats may include a slot open toward a lateral side 

surface connecting a. first.-bone-facmg surface of the bone piste to a second surface of the boos 

plate Opposing, said first surface. The bone plate may he positioned along foe bone by moving foe- 

bone plate in a iramverse direction with respect to.a longitudinal avis of the reference wire until

25 tire wire is received within, the slot of tire bone piste:.

[0008] The exemplary -method .fecilitatcs positioning of the bone plate on the borre since a 

reference wire is inserted into the bone prior to tire actual positioning of the bone plate. The bone

refefon.ee
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plate itself is only advanced to the bone in a subsequent step. The slot in the bone plate allows it

to be advanced to the reference wire which has already been inserted into the- bone. in a

preferred embodiment, the bone plate is moved laterally, i.e,, in a direction transverse. to the

longitudinal axis of the reference wire. The bone plate may be .inserted' into the patient and

5 positioned relative io the reference wire through a skin incision, and the slot, unlike a hole 

closed around its circumference, allows the bone plate to be advanced to the reference wire after 

the bone plate .has been, inserted into the body. In other words, as the slot is open, the bone plate 

does not need to be slid over the wire through the incision until it reaches the bone plate but can 

be advanced into the body and then the plate can be maneuvered, for example, until tire slot is 

IQ adjacent, io the site at -which the wire enters ths bone. The plate can then 'be slid so that the wire 

enters the slot:, Inserting the reference wire into the- bone with, a separate wire insertion device 

also simplifies ths- method, since the wire insertion device has smaller dimensions than the bone 

plate and can be more easily inserted into the patient and placed against rhe bone .

[0010] in an exemplary embodiment, the surface of the wire insertion device that is

15 configured to be placed against the bone has a surface shape corresponding to the shape of the

bone surface. According to one exemplary embodiment, the wire msertion device is configured

X, p 5< O ! V osl ill' ) ’ ' h 01 ΜΛ 'Ί ( * i ;W'-i . i U ι 1 ti i 0

proximal femur. To prevent it hum slipping off the bone surface, or at least to reonee-suen sop, 

the surface of .the. wire insertion device that is configured to be placed against the bone may

20 inelude at least one mandrel protruding therefrom. It will bs appreciated that other surfece 

structures that reduce or prevent slippage can also be provided, such as for example ribs, teeth, 

cusps ar other prmeofioxis.

wn To further facilitate its handling, the wire insertion device may include a handle. In. 

an exemplary embodiment, the wire Insertion device may include a leg extending therefrom and 

25 including a handle coupling at an end thereof to which a removable hand grip is Ifotemible.

[0012] According: to one exemplary embodiment, the method comprises the step of 

mounting a positioning device or aiming or guide block on the bone plate before positioning the 

bone plate on .the bone. The bone plate is then, positioned on the hone by means of the 

positioning device mounted on the bone plate. The positioning device may comprise a base

3
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having a first surface configured to be placed against the bone plate in a defined manner, and a 

second surface opposing the first surface. A shape of a surface of the positioning device .faring 

the bone plate may correspond, to a shape of the second surface of the 'bone plate ri facilitate the 

aligning and mounting of the positioning device on the bone plate. In one exemplary 

embodiment, the positioning device is positioned against the bone plate and aligned relative 

thereto prior to being fixed to the bone plate.

[0013] According to one exemplary embodiment, the .positioning device includes a slot 

extending therethrough between the first and second surfaces of ths base of the posifiori ng 

device and. open to a: lateral surface of the bass. Upon mounting of the positioning device.on the 

bone plate, the slot of the positioning device may be aligned with the slot of the bone plate. This 

allows the reference wire to engage both the slot of the bone plate and the slot of the positioning 

device upon positioning of the bone plate on the·bone. Because the positioning device thus also 

engages the reference wks, the aligning and. positioning of the bone plate on the bone is further 

improved..

[901.4] According to one exemplary embodiment, a protection sleeve comprises a first axial 

passageway and. a Second axial passageway parallel thereto. The sleeve is thus designated as a 

double -Sleeve. The sleeve having the first and.second axial passageways may be inserted into the 

slot of the positioning device mid into a thmugh hole open to the lateral side -surface via lhe slot. 

Thus, tite sleeve may be guided elong the mfeence wire vigils fast axial passageway. ’Die 'sleeve 

may be guided via. the reference- wire afier the bone plate has been advanced to the reference 

wire. It will be understood by those of skill in the art, however, that if is also possible to partially 

'guide the'sleeve along the reference wire before the 'bone plate is moved to a. desired position 

along the bone relative to the reference wire, and pushed further in the direction of the bone once 

the bone plate has been moved to the desired position so that the sleeve is received in the slot and 

the through hole of the positioning device.

[0015] The sleeve also serves as a,-drill sleeve. A tool for producing a hole in the bone such 

as, for example, a drill bit of a drill, a ram, a K-wire or the hke, may lie inserted into the second 

axial passageway of tire sleeve. Through the provision of a sleeve ha ving two axial passageways 

the method is simplified, because one of t he axial passageways Is configured to .receive the

4
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reference wire while the other axial passageway is c0.oHg.pred to receive at least one tool Thus, 

no special hems such as cannulated 'bone anchors are necessary.

[0016] Once a hole has been drilled into the bone via the secund axial passageway; a bone 

anchor may be inserted into (he bone, through the through hole of the positioning device and 

through a through hole of the bene plate. Preferably, this is the first bone anchor by means of 

which the bane plate is fixed on the bone. The first bone anchor is of crucial importance .because 

it constitutes a reference far farther bone anchors.

[0017] According to a further exemplary embodiment, there is provided a. flexible ruler or 

measuring device which may be coupled to the sleeve or to other drill sleeves. Upon insertion of 

10 a hole producing tool, such as a drill, which may have a diameter slg-iificanily greater than that of 

the drill bit and/or drill sleeve, the flexible measuring device can bend away from a longitudinal 

axis of the drill sleeve, in particular of the second axial passageway of the double sleeve. This 

facilitates measuring of the depth of a hole .in the bone, as the hole producing tool need not be 

removed to measure- the depth of the hole. Ths flexible measuring device can remain mounted 0» 

15 the sleeve as It io able to bend away from the longitudinal axis of the sleeve;

[GO18] For the insertion of further bone anchors, an. aiming device is used which is

configured for guiding at least one drill sleeve for targeted-drilling of a hole info the bone. In 

particular, the aiming device has a first surface and a second surface opposing the first swta.ee, a 

through hole extending through the aiming device between the first and second surfaces sized 

20 and shaped to receive ar least one drill sleeve, la an exemplary embodiment, the aiming device is

mountable on. the positioning device. In particular., the aiming device may be coupled to a handle 

coupling of the pashionmg device, on which a hand grip is also mountable. The aiming device 

may be positioned relative to the bone plate by s> v, . of the portioning device.

(Ofll 9] According to a. further exemplary1 embodiment, an orientation wire Is inserted into the

25 bone before the wire insertion device is placed against the bone. Once the orientation wire has

been inserted Into the bone, the wire insertion device .may be placed against the bone such that 

the reference wire inserted by means of the wire insertion device lies in a plane parallel to a plane 

in which the previously inserted orientation wire lies. The orientation wire may be inserted into

5
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the- bone under the control of an imaging method. The orientation wire is used to aid in

detetmming the correct direction of the reference wire with respect to die wire insertion device.

For example, the orientation wire may be inserted into the femur parallel to the femoral neck.

The reference wire is then inserted in a plane parallel, in a lateral -view, to a plane in which the

5 orientation wire lies, hi this way correct alignment of the reference wire is ensured. Once the 

.reference wire is in place, the orientation wire may be removed. The .reference wire is preferably 

inserted through a center of the femoral neck .

[802(.1] According to a further aspect of the invention, a bone fixation kit which comprises 

the wire insertion device, the bone plate and the positioning device as described. Ihe bone

10 fixation kit also comprises at least one-reference wire and at I east one sleeve, preferably a double 

sleeve, as described above. Further, the bone fixation kit may comprise the flexible measuring 

device and the aiming device as described.

[0021] The preceding summary of the invention as wli as the following description of an

15 exemplary embodiment will become mure easily understandable in the light of the attached 

drawings. Ar exemplary embodiment of the invention wiilbe described hereinafter with 

reference to the accompanying drawings. If will be- appreciated, however, feat the application is 

not limited to the exemplary embodiment shown. The drawings show:

Figs. 1 - 9 show steps of an exemplary method for attaching a bone plate to a bone;

20 rig. 10 shows, a perspective view of a wire insertion device according to an exemplary

embodiment of the -present invention;

Fig. 11 shows a side view of the wire insertion device of Fig, 10;

Fig, 12 shows another si de view of tile wire insertion device of Fig. W:

Fig, 13 shows a cross-sectional view of the wire insertion device of Fig, 10:

6
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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;

5 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.

0 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

5 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

20 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

25 length of a bone plate to be fixed to the femur 2 may be determined in an X-ray image of the leg.

7
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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 

5 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 

0 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

5 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

0 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

25 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.

8
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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

5 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

0 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.

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

0 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

25 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

9
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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.

5 [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

0 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

5 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

0 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

25 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.

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

0 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

5 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

0 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

25 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
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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

5 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

0 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

5 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 

0 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

25 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.
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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

5 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

0 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

5 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

0 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 

25 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
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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 

5 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.
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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,

5 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.

0 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

5 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

20 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 

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

5 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

0 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

5 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.
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