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(57) Abrégée/Abstract:
An Implant for fracture care Is disclosed, comprising an elongate and particularly essentially rotationally symmetrical base body
(20), In particular, an implant shaft and an anchoring section (10), whereln the anchoring section at least partly comprises an outer
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(57) Abrege(suite)/Abstract(continued):
surface made from a porous biocompatible material and the anchoring section Is arranged Iin an axial end region of the implant and
IS detachably connected to the base body.
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Abstract

An implant is described for fracture treatment, comprising an elongate
and in particular substantially rotationally symmetrical base body (20), in
5  particular an implant shaft, and an anchoring section (10), wherein the
anchorage section has an outer surface of a porous biocompatible material
at least in part, and wherein the anchorage section 1s arranged 1n an axial

end region of the implant and is releasably connectable to the base body

10 (Fig. 4)
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Implant for fracture treatment

The invention relates to an implant for fracture treatment of the kind

described in claim 1. It furthermore relates to an implant system for

fracture treatment.

For the treatment of a proximal femur fracture (subtrochanteric or
intertrochanteric fracture or femoral neck fracture) with an implant, an
intramedullary nail is usually introduced into the femur bone and the
femur head is fixed via a femoral neck screw journaled in the proximal
section of the medullary nail. The femoral neck screw is guided for this
purpose through a slanted bore in the proximal section of the medullary
nail and is anchored in the spongiosa of the femoral head by screwing 1n.
In this context, proximal means closer to the body or to the heart of a

patient, whereas distal means the opposite.

Femoral neck fractures are furthermore frequently treated in that a plate
comprising a sleeve facing in the direction of the femoral neck is fixed
laterally to the femur, with the sleeve coming to lie medially in the femur.

A femoral neck screw is slidingly guided in the sleeve and its proximal end

1s anchored 1n the femoral head.

To achieve a stable anchorage of the femoral neck screw, attempts are 1n

particular made to achieve a stable anchorage of the screw in the femoral
head, which also offers security against rotation, by a special embodiment
of the thread of the femoral neck screw. It has also already been proposed

to introduce both a screw and a pin for security against rotation into the
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temoral head in parallel. The anchorage of a femoral neck screw, above all

1n osteoporotic bones, cannot be effected without difficulties.

An osteosynthetic screw also has to be anchored with low stability 1n bone
tissue on other indications for fracture treatment; the proximal humerus
could be named by way of example. Furthermore, explantation of the
1mplant after healing has taken place should, where possible, also be
possible with implants for fracture treatment, which brings about an

additional constraint in comparison with prosthetic applications.

A prosthesis for filling a passage in the femoral head core is known from
WO 96/39974. This prosthesis has a porous filling part for the filling of the

passage. It 1s provided to be connected to the bone tissue. Necrotic bone

substance is thus reinforced.

A tubular implant is described in US2003/0045885 which can be anchored
In the bone in a self-tapping manner, for example. The surface of this

implant can be porous to integrate better into the bone tissue. The 1mplant

serves for the reinforcement of osteoporotic bone tissue in the area of the

femoral neck.

An intramedullary implant for a hip joint prosthesis can be seen from US

3,802,045 which has a firm and structurally loadable central region as

well as firmly connected porous regions at each axial end.

WO 2008/014742 discloses an implant which is used as a dental 1mplant.
This implant comprises an anchoring section comprising an outer face

made from porous material as well as an inner, non-porous substrate into

which a solid implant core is inserted.



10

15

20

29

30

CA 02682298 2009-09-29

3
WO 2007/016796 discloses an implant which has two regions of different

porosity, wherein the region having a lower porosity can be provided for

the reception of an instrument for handling the implant.

An improved implant for fracture treatment of the initially named kind is
set forth in the following which enables an improved anchorage in the

bone tissue in addition to further advantageous effects.

This, 1n addition to a plurality of further advantageous effects, can be

achieved by an implant for fracture treatment having the features of claim

1.

This implant is characterized in that it comprises an elongate base body,
which is in particular rotationally symmetrical, and an anchorage section,
with the anchorage section having an outer surface of a porous material at
least 1n part and with the anchorage section being arranged in an axial
end region of the implant and being releasably connected or connectable to
the base body. The skilled person unambiguously understands
"connectable” to mean that the base body and the anchorage section, for
example, are optionally present, for example before the implanting, as
separate elements, but can be put together to form the implant in
accordance with their purpose by means of a releasable connection and are
also configured accordingly. In this context, a releasable connection in
particular means that the connection can be separated without any
structural damage to one of the connected components; a screw connection
could be named here, for example. The base body is an implant shaft, for
example. The base body is manufactured, for example, from titanium,
stainless steel, a composite material and the like and ensures the
structural stability of the implant such that the bone fragments are fixed

to one another during the fracture healing, while the fracture point still

has a certain loadability before the complete healing of the fracture. The
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anchorage section has a length, for example, which corresponds to 30% or

25% or less than 20% or even less than 15% of the total longitudinal
extent of the implant. A functional separation is so-to-say achieved: the
anchorage section serves for the good anchorage in the bone and ensures a
large-area distribution of forces which occur as well as an improved
anchorage of the base element in the bone, in particular with a poor bone
quality such as 1s particular frequently encountered in the region of the
femoral neck, but also in the proximal humerus, for example. The base
body 1s, in contrast, made up of a compact material and ensures structural
stability during the healing of the fracture. Since the anchorage section
and the base body are releasably connected, the implant can be explanted
again after fracture healing has taken place, with only the anchorage

sections being fixedly connected to the bone tissue and remaining in the
body.

In accordance with an embodiment of the proposed subject matter, the
implant can be designed as a femoral neck implant or a femoral neck
screw 1n which the anchorage region is arranged at the proximal end of
the 1implant. The section is understood as the proximal end of the implant
here which i1s implanted in the femoral head, i.e. the section which, in
contrast to a distal section, is located closer to the body of a patient. It

generally applies here that proximal means closer to the patient's body

and distal means oriented toward the extremity. In the case of a femoral
neck screw, this also means that the proximal end represents the tip of the
screw, whereas the screw head is at the distal end. As already explained
above, the use of a porous and in particular biocompatible material in the
proximal region of femoral neck implants results in the advantage that a
particularly stable anchorage of the implant in the spongiosa of the
femoral head can be achieved, which is particularly of great advantage for

osteoporotic bones. An outside surface is understood here in the sense of
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the present disclosure at least as a part region of the total external surface

of the proximal end of the femoral neck implant.

It must be stated that all the embodiments of an implant described in the
following can also and in particular be used as femoral neck implants, in
particular for the treatment of a proximal femoral fracture or of a femoral
neck fracture, with then the anchorage section specifically being arranged
at a proximal end of the implant, whereas the base body is disposed at
distal. Any elements for connection to the anchorage section are then

arranged at the proximal end of the base body.

Furthermore, the anchorage section can in each case be designed as a
sleeve such that the features of the embodiments described below relating

to the anchorage section also respectively cover such a sleeve.

The porous biocompatible material can be a porous carbon substrate that
1s coated with a biocompatible material in accordance with an embodiment
of the proposed implant. In accordance with an embodiment of the
proposed implant, the biocompatible material can in particular be
tantalum, niobium or an alloy with tantalum and niobium, in particular
an alloy of niobium, hafnium and/or tungsten with tantalum or hafnium

and/or tungsten with niobium, and the biocompatible material can be

applied to the carbon substrate, which is porous to a high degree, by
means of a gas phase deposition. A particularly large contact surface of
the implant with the bone tissue is thereby provided, whereby the
ingrowth of the implant into the spongiosa of the femoral head can be
accelerated and the integration of the implant into the spongiosa can be
improved. A suitable material is described in detail in US 5,282,861. Such
an 1mplant has the advantage with respect to conventional implants such
as femoral neck screws made of titanium that the implant results in a

better and above all more stable anchorage in bone, for example in the
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femoral head or in the spongiosa of the femoral head since bone tissue can

grow 1nto the pores of the porous material. An especially stable connection
of bone tissue and implant is in particular achieved in comparison with
conventional implants when the porous biocompatible material can
additionally stimulate the bone growth. Above all with osteoporotic bones
in which the anchorage of an implant is as a rule critical due to the brittle
bone tissue, the proposed implant can nevertheless result in a stable
anchorage in a bone such as the femoral head due to the substantially
better integration of the implant in the bone. A porous biocompatible

material 1s in particular understood as a material such as is described in

US 5,282,861.

A suitable porous material which is particularly suitable for the

application described here can be found in the portfolio of the applicant

under the name Trabecular Metal™.

In an embodiment of the proposed subject matter, the anchorage section
consists completely of the porous material. In this connection, the base
body 1is directly connected to the anchorage section in a releasable manner

2

for example by screwing a threaded section of the base body into a sleeve

made of the porous material.

In another embodiment, the anchorage section includes a substrate at
whose outer side the porous material is arranged and is in particular
connected to the substrate in a non-releasable manner. In this connection,
a non-releasable connection is to be understood as a connection which can
essentially not be separated without structural damage. This includes, for
example, firmly bonded connections or also adhesively bonded connections
or so-called bondings. Embodiments are furthermore to be understood by
this in which the porous material was manufactured directly on the

substrate such that the component is present in one piece so-to-say. In the
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further sense, firm pressed connections are also to be understood by this,

with the list not intended to be exclusive. The substrate, for example, has
means for releasable connection to the base body, with the means being an

internal thread in one embodiment and/or an external thread at an axial

end of the anchorage section.

An embodiment of the subject matter proposed here 1s characterized 1n
that the base body 1s designed as a shaft which 1s formed with a thread at
one end for connection to the anchorage section. In this connection, it can
be an external thread for screwing into the anchorage section or also an
internal thread. In particular in the case of an external thread, a conical
region extends between the shaft and the thread which enlarges 1n
diameter from the thread toward the shaft. The region 1s provided 1n an
embodiment, on the screwing into an anchorage section, 1n particular into

an anchorage section designed as a sleeve, for the purpose of spreading

said anchorage section apart.

In a further embodiment of the subject matter described, the anchorage
section has a thread, 1n particular a spongiosa thread, at an external
periphery. In this connection, the 1implant can be made, for example, 1n the
form of a hybrid femoral neck screw which has a shaft region arranged at
distal and a proximal section which 1s provided with the porous
biocompatible material and which includes a spongiosa thread. A distal

region of the implant 1s furthermore in particular designed for the

journaling and/or guiding of the implant in an intramedullary nail and/or

in a guide sleeve of a hip plate. Such a screw has the advantage that i1t can
be screwed into the femoral head in one workstep, 1.e. after a pre-drilling
into the femoral head, the hybrid femoral neck screw can be guided
directly through a corresponding receiving bore of an intramedullary nail

and can be screwed into the prepared bore in the femoral head.
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This form of an osteosynthetic screw can naturally also be used

analogously for the treatment of other fractures.

Furthermore the anchorage section can be designed as a sleeve. The
5 anchorage section can thereby be easily introduced into the bone, for

example, by driving into a bore in the bone using a hammer.

In accordance with a further embodiment, the anchorage section has
longitudinal slits or longitudinal grooves in at least an axial region. In this
10 connection, a conical region ot the base body described above can be
designed to spread the sleeve apart on the screwing into the sleeve. In
particular the axial extent of the thread of the base body 1s in particular
smaller than the length of the anchorage section. Due to the spreading
apart, the anchorage section 1s pressed into the spongiosa in the manner

15 of a dowel, which results in an improved anchorage in the bone.

The anchorage section in accordance with a further embodiment has a
closed and/or a rounded end section. The closed and/or rounded end 1n this
connection 1s arranged at the side of the anchorage section remote from

20  the base body. This, for example, facilitates the introduction of the

anchorage section or of the implant into a bore.

In accordance with an embodiment, the anchorage section is designed to
be smooth at an inner side in the starting state, i.e. in the unused state,
25 such that an external thread of the base body cuts into the interior of the
anchorage section on the first screwing in, in particular on the implanting.
The anchorage section can thereby, for example, be used with different

screw threads and a very stable thread connection results.

30 A further embodiment of the implant is characterized in that the base
body of the implant is designed for the journaling and/or guiding of the
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implant in a transverse bore of an intramedullary nail and/or of a guide

sleeve of a fracture plate.

Furthermore a screw 1is described, 1in particular a femoral neck screw,
having the features of the embodiments described above and relating to

the base body and an anchoring section 1s described for use in an 1implant

of the kind described above.

A sleeve 1s further described for use in an implant of the proposed kind,
characterized by the features of one of the above embodiments of the

implant relating to a sleeve and/or to an anchorage section.

An implant system for fracture treatment 1s furthermore described
comprising a medullary nail with a passage opening for a fixing element
and an implant of the kind described above used as a fixing element, with
1n particular the medullary nail being a proximal femoral nail and the
fixing element being a femoral neck implant. Accordingly, an embodiment
furthermore relates to an implant system for fracture treatment
comprising a medullary nail having a proximal passage opening for a
femoral neck implant and a femoral neck implant in accordance with any

one of the above embodiments of an implant.

There 1s likewise described an implant system for fracture treatment
comprising a plate for fixing to a bone and a guide sleeve arranged thereon
for sliding reception of a fixing means and an implant of the kind
described above used as an implant. In accordance with a more specific
embodiment, an implant for fracture treatment is furthermore set forth
comprising a plate for lateral fixing to the femur and a guide sleeve
arranged thereon for the siding reception of a femoral neck implant as
well as a femoral neck implant in accordance with any one of the

embodiments of an implant described above, with the femoral neck
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implant in particular having an axial internal thread in a distal region.

This 1s known as a "dynamic hip plate”.

Furthermore, a method 1s set forth for the surgical treatment of a
proximal femur fracture or of a femoral neck fracture comprising an
implant used as a femoral neck implant as described above, wherein

- an intramedurally nail 1s introduced 1nto the femur of a patient or a hip
plate with guide sleeves is introduced into a patient;

- a bore for the at least part reception of the femoral neck implant 1s
introduced in the spongiosa of the femoral head;

- the femoral neck implant is guided through a slanted bore 1n the
proximal section of the medullary nail or through a guide sleeve of the hip
plate and a proximal section of the femoral head implant provided with
the porous biocompatible material is screwed into the bore in the femoral
head or a sleeve of the femoral head implant provided with the porous
biocompatible material 1s hammered into the bore in the femoral head and
a femoral neck screw of the femoral neck implant is guided through a
slanted bore in the proximal section of the medullary nail or a guide sleeve
of the hip plate and i1s screwed into the hammered in sleeve. In this
connection, 1n particular a proximal femur fracture is treated with a plate

with the help of a nail and a femoral neck fracture with the help of the

embodiment with a plate.

It 1s understood that the aforesaid method can also be transferred

analogously to the treatment of other fractures with an implant or an

implant system as set forth above.

The features of the aforesaid embodiments of the proposed implant can

naturally each be combined with one another to form specific

embodiments.
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The invention will be explained in more detail in the following with

reference to embodiments shown in the drawings. There are shown 1n

detail

Fig. 1

Fig. 2

Figs. 3A-3D

Fig. 4

Fig. 5

Fig. 6

Fig. 7

a first embodiment of an implant, for example of a femoral
neck implant, in the form of a combination of a screw, for
example of a femoral neck screw, and a dowel which can be

anchored in the bone;

in a greatly magnified view, a section of the material, which
1s porous to a high degree, for example of tantalum, which 1s

used 1n accordance with this disclosure;

various embodiments of the dowel of the first embodiment of

an implant, 1n particular of a femoral neck 1implant;

a proximal femur fracture treated with a femoral neck

implant in accordance with the first embodiment;

a second embodiment of a femoral neck implant proposed

here in the form of a hybrid femoral neck screw;

a proximal femur fracture treated with a femoral neck

implant 1n accordance with the second embodiment;

a femoral neck implant in the form of a combination of a
femoral neck screw and of a sleeve which can be hammered
1into and anchored in the femoral head and into which a

femoral neck screw can be screwed;
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Fig. 8 the introduction of a femoral neck implant into the femoral

head for the treatment of a proximal femur fracture;

Fig. 9 an implant for treatment of a femoral neck fracture
comprising a plate for the lateral fixing to the femur and a

ogulde sleeve for the sliding reception of a femoral neck

1mplant;

Fig. 10 a cross-section through the anchorage section of a femoral

neck implant in accordance with a further embodiment,;

Fig. 11 a cross-section through the femoral neck implant of Figure 10

1n the assembled state; and

Fig. 12 a perspective representation of the multipart femoral neck

implant 1n accordance with Figures 10 and 11.

The following description of the embodiments and the drawings serve for
the better understanding of the invention and should not be used to
restrict the subject matter characterized in the claims. In this connection,
the invention will be explained substantially for the example of femoral
neck implants, with the transfer easily being possible for the skilled
person to 1implants of the kind described and claimed for the treatment of
the fractures such as fractures of the proximal humerus and with the
corresponding disclosure being implicitly contained in the embodiments.
In this connection, in particular the design of the claimed implant with

respect to the essential features contained in the claims 1s not changed.

Fig. 1 shows an implant, specifically a femoral neck implant, for example,
comprising a femoral neck screw 20 and a dowel 10 which 1s made from a

porous material such as porous tantalum and which is suitable as a bone
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replacement material and/or as a biocompatible material capable of

absorbing cells and tissue. The porous biocompatible material in this
connection is similar to the microstructure of the spongiosa of a human
bone and facilitates the ingrowth with the spongiosa when it is anchored
in the bone. An example of such a material is the biocompatible material
marketed by Zimmer as Trabecular Metal™. This material is formed from
a glass-like carbon foam substrate with a lattice structure which is coated
by means of gas phase deposition (chemical vapor deposition) with a
biocompatible material such as tantalum, niobium or an alloy with
tantalum and niobium, for example an alloy of niobium, hafnium and/or
tungsten with tantalum or hafnium and/or tungsten with niobium.
Reference is made in this respect to US 5,282,861 which describes suitable
biocompatible materials for the proposed subject matter and their
manufacture and whose content 1s herewith included in this application.
What is important is that the biocompatible material used is suitable to
act as a prosthesis for bone tissue and to stimulate the growth of bone
tissue when it 1s positioned directly 1n the bone tissue, 1.e. in the
spongiosa. In this connection, in particular the pores of the biocompatible
material act as a matrix for the absorbing and anchorage of bone tissue, 1n
particular spongiosa tissue, and thus promote a particularly good

ingrowth of an implant manufactured from such a biocompatible material

with the spongiosa.

Fig. 2 shows a porous tantalum structure 40 such as 1s particularly well
suited as a biocompatible porous material. The structure 40 has a large

number of webs 42 which define the open spaces 44 therebetween. Kach
web 42 generally has a carbon core 46 which is covered by a thin film of
metal 48 such as tantalum. The open spaces 44 between the webs 42 form
a matrix of throughgoing passages which substantially do not have any
dead ends so that the growth of bone tissue is not impeded by the porous

tantalum structure. The structure has a large similarity with the
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geometry of bone trabeculae and thus further promotes the ingrowth of

bone tissue. The porous tantalum can have up to approximately 75% to
approximately 85% or more empty space therein. This porous tantalum
structure is therefore a ightweight, but nevertheless rigid porous
structure, 1.e. a structure loadable with high forces, which is substantially
uniform and consistent in its composition and 1s very similar to the
structure of natural bone tissue. A matrix is thereby provided into which
natural bone tissue can grow and can properly anchor an implant
consisting thereof in the surrounding bone tissue of a patient. The porous
tantalum structure 40 can be manufactured with different densities to be
adapted i1deally to the bone tissue into which the implant 1s integrated; 1n

this respect, see also the already mentioned US 5,282,861.

The dowel 10 of the femoral neck implant shown 1n Fig. 1 has four
longitudinal slits 12, 14, 16 and 18 which give the dowel 10 a specific
elasticity, which facilitates the screwing in of the femoral neck screw 20
and also enables a spreading apart to a specific degree of the dowel 10
with a screwed in femoral neck screw 20. The femoral neck screw 20 has a
threaded section 24 at its end 22 with which the screw 20 is screwed 1nto
the dowel 10 as well as a conical or conically formed region which adjoins
at distal and which 1s designed such that it can spread apart the dowel 10.
Figs. 3A to 3D show different embodiments of the dowel 10: 1n the
embodiments shown in Figs. 3A and 3B, longitudinal slits are provided 1n
the distal section of the dowel 10, or 1n more general terms 1n the section
of the dowel 10 oriented toward the base body or the screw, whereas the

embodiments shown 1n Figs. 3C and 3D have longitudinal slits for
spreading apart in the proximal or "tip-side" section of the dowel 10.
Surgically, the dowel 10 1s first introduced into a corresponding bore in the
temoral head; subsequently, the femoral neck screw 20 is screwed 1nto the
dowel 10 introduced in the femoral head. Alternatively, the femoral neck

implant comprising the dowel 10 and the screw 20 can also already be
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preinstalled, i.e. the screw 20 can already be screwed so far into the dowel

10 that the dowel 10 is not yet spread apart and can therefore easily be
introduced into the bore in the femoral head. The implant is then
hammered in, for example. Fig. 4 shows a proximal femur fracture 76
treated with a femoral neck implant described above. An intramedullary
nail 30 is introduced into the femur 70. A slanted bore i1s provided in the
proximal section 32 of the medullary nail 30 through which the femoral
neck screw 20 is guided and which it is journaled. The femoral neck screw
20 1s screwed into the dowel 10 introduced into the femoral head 72,

whereby the dowel 10 1s spread apart somewhat in the femoral head.

Fig. 5 shows, as a further embodiment, a hybrid femoral neck screw 50
having a distal section 52 which serves for the journaling of the screw 50
in a slanted bore of an intramedullary nail and having a proximal section
54 which 1s made from a porous material and has a spongiosa thread 56
for screwing into the spongiosa of the femoral head. The ingrowth of bone
tissue into the proximal section 54 1s promoted due to the porosity of the
proximal section 54, which effects a particularly good anchorage of the
femoral neck screw 50 1n the femoral head. Fig. 6 shows the anchorage

and position of the femoral neck screw 50 in the femur 70 and femoral

head 72.

Fig. 7 shows by way of example a possible connection of a base body 62 in
a section having an anchorage section designed as a sleeve or dowel and

made from porous material by means of an external thread 64 on an end of
the base body, that 1s, for example, on the proximal end of a femoral neck

screw. The anchorage section has a rounded and closed end 66.

It must be stated that, depending on the embodiment and the implanting
technique, only the base body, or also the total implant together with the
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anchorage section, can be cannulated to enable a guided implanting via a

guide wire.

Fig. 8 shows a possibility for how the sleeve 60 shown in Fig. 6 can be
introduced into the femoral head: First, a bore 74 is produced 1n the
spongiosa of the femoral head 72 by means of a stepped reamer or by
means of a stepped broach, for example, for the reception of the sleeve 60
and of the femoral neck screw 62. The sleeve 60 is then hammered into the
bore until it is seated firmly in the bore at a desired depth in the femoral
head 72. Subsequently, the femoral neck screw 62 1s screwed 1nto the
sleeve 60. Alternatively, the screw 62 already screwed into the sleeve 60

can also be hammered into the femoral head 72 as the preassembled

combination of sleeve 60 and screw 62.

Fig. 9 shows the treatment of a femoral neck fracture of the femur 70 with
an implant comprising a plate 80 for the lateral fixing to the femur 70 by
means of corticalis screws 86. The plate 80 has a guide sleeve 82 for the
shiding reception of a femoral neck 1implant. The guide sleeve 82 1s
introduced into a bore in the femur 70. The femoral neck implant slidingly
journaled in the guide sleeve 82 includes a screw 84 which 1s screwed 1nto
a sleeve 60 anchored in the femoral head 72 and made from porous
tantalum at 1ts proximal end provided with a thread. The screw 84 is
thereby fixed to the proximal end, whereas it 1s slidingly journaled in the
gulde sleeve 82 at its distal end. The screw 84 has at its distal region
which is located 1n the guide sleeve 82 an axial internal thread into which
a compression screw (not shown) is screwed in the assembled state of the
implant. The compression screw serves above all to limit the shding
movement of the screw 84 in the guide sleeve 82 and to exert at least a
specific compression effect on the fracture. The advantage of such an
implant above all consists of as good as no longitudinal forces being

transmitted by the shidingly journaled screw 84 onto the femur 70 and
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femoral head 72 and thus of the compression effect which occurs being

able to be limited. A plate 80 with a guide sleeve 82 i1s 1n another respect
offered for sale by the applicant as the Dynamic Hip Screw DHS.

In the following it is described how the femoral neck implants described
above can be surgically implanted. An implant can be introduced into the
body of a patient in an open manner, i.e. by means of presenting the
proximal femur fracture, or in a minimally invasive manner using a
special target device (not shown). An intramedullary nail 30 is first
introduced into the femur 70 of a patient. This can be done using the
mentioned target device. A bore 74 is then introduced into the spongiosa of
the femoral head 72 for the reception of the femoral neck implant 10, 50 or
60. When the femoral neck screw 50 1s used as the femoral neck implant,
the screw 50 1s then guided through a slanted bore in the proximal section
32 of the medullary nail 30 and 1ts proximal section made from the porous
biocompatible material 1s screwed into the bore 74 in the femoral head 72.
When a combination of dowel 10 or sleeve 60 and of femoral neck screw 20
or 62 1s used, the dowel 10 or the sleeve 60 can first be hammered into the
bore 74 1n the femoral head 72 and subsequently the femoral neck screw
20 or 62 can be guided through a slanted bore in the proximal section 32 of
the medullary nail 30 and can be screwed into the hammered 1n dowel 10
or the hammered in sleeve 60. Alternatively, the already preassembled
combination of dowel 10 or sleeve 60 and of femoral neck screw 20 or 62
can also be hammered into the bore 74 1n the femoral head 72 and

subsequently the femoral neck screw 20 or 62 can be completely screwed

into the dowel 10 or the sleeve 60.

Fig. 12 shows a further embodiment of an implant of the kind set forth in
the form of an implant, for example of a femoral neck 1implant 90 here,
that 1s anchored at 1ts one end in the femoral head and is journaled at its

other end 1n an intramedullary nail. The implant 90 shown includes an
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anchoring section 92 and an elongate base body 96 which comprises a

shaft 100. The shaft 100 is formed, for example, from titanium steel for
reception in a slanted bore of the intramedullary nail. The fastening
section includes a substrate 98 and a jacket 94 made from porous
biocompatible material so that the implant can be anchored ideally 1n the
femoral head at the end anchored in the femoral head. The substrate has
an internal thread 99. Both the parts 96 and 92 are connected to one
another by means of a screw 102 which is screwed into the internal thread
99. The whole implant is cannulated. The screw 102 is released and
removed from the implant for the removal of the shaft 100. The base body
96 can accordingly be removed from the body of a patient, with the
anchorage section 92 of the implant remaining in the femoral head since

the bone tissue 1s ingrown with the porous biocompatible material.

Figure 12 shows a perspective view of the implant from Figures 10 and 11.

It can be recognized that the anchorage section 1s provided with

longitudinal grooves.

Although the invention has been explained in the above embodiments with
reference to specific embodiments and in particular to femoral neck
implants, this should not represent any limitation for the claimed
invention. The application of the invention to other indications and the
corresponding implants are also directly revealed to the skilled person

with reference to the total disclosure of the present application and of the

exemplary embodiments.

The reference numerals used designate the following elements shown 1n

the drawing:

10 dowel of porous tantalum

12 longitudinal slit of the dowel
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14 longitudinal slit of the dowel

16 longitudinal slit of the dowel

18 longitudinal slit of the dowel

20 base body, femoral neck screw

22 proximal end section of the femoral neck screw
24 threaded section of the femoral neck screw

30 intramedullary nail

32 proximal section of the intramedullary nail

40 porous tantalum structure

42 webs of the porous tantalum structure

44 open spaces between the webs

46 carbon core of a web

48 metal layer

50 hybrid femoral neck screw

52 distal section of the hybrid femoral neck screw
54 proximal section of porous tantalum

56 sponglosa thread

60 sleeve or dowel

62 femoral neck screw

64 thread of the femoral neck screw

66 end section of the sleeve or of the dowel

70 femur

72 femoral head

74 bore in the femoral head

76 proximal femur fracture

80 plate for the lateral fixing to the femur
82 guide sleeve for a femoral neck implant
84 femoral neck screw

86 corticalis screw

90 multipart femoral neck implant

92 anchoring section
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94 outer side of porous material -
96 base body
98 substrate of the anchorage section
99 internal thread

5 100 shatt

102 screw
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Claims

An implant for fracture treatment, comprising an elongate and in
particular substantially rotationally symmetrical base body (20; 52;
62; 84; 96), in particular an implant shaft, and an anchoring section
(10, 54, 60, 92), wherein the anchorage section has an outer surface
of a porous material (94) at least in part, and wherein the
anchorage section is arranged in an axial end region of the i1mplant,
characterized in that the base body is a sleeve-shaped member, the
base body (96) and the anchoring section (92) being releasably
connectable to each other by means of a screw (102) which is a

separate member and which can be screwed 1nto the anchoring

section.

An implant in accordance with claim 1, characterized in that 1t 1s
made as a femoral neck implant, in particular for the treatment of a
proximal femur fracture or of a femoral neck fracture, having a

distal and a proximal end, wit the anchorage section forming the

proximal end of the implant.

An implant in accordance with claim 1 or claim 2, characterized in

that the porous material is a porous carbon substrate that is coated

with a biocompatible material.

An implant in accordance with claim 3, characterized in that the
biocompatible material is tantalum, niobium or an alloy with
tantalum and niobium, in particular an alloy of niobium, hafnium
and/or tungsten with tantalum or hafnium and/or tungsten with

niobium; and in that the biocompatible material is in particular
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applied to the porous carbon substrate by means of gas phase

deposition.

An implant in accordance with any one of the preceding claims,
characterized in that the anchorage section (10, 60) consists

completely of the porous material.

An implant in accordance with any one of the preceding claims,
characterized in that the anchorage section comprises a substrate
(98) at whose outer side the porous material (94) is arranged and is

in particular non-releasably connected to the substrate.

An implant in accordance with claim 6, characterized in that the
substrate has means for the releasable connection to the base body,
with the means in particular being an internal thread (99) and/or

an external thread at an axial end of the anchorage section.

An implant in accordance with any one of the preceding claims,
characterized in that the base body i1s made as a shatt which 1s

formed at one end with a thread for connection to the anchorage

section.

An implant in accordance with claim 8, characterized in that a
conical region expanding in diameter from the thread toward the

shaft is arranged between the shaft and the thread.

An implant in accordance with any one of the preceding claims,
characterized in that the anchorage section (54) has a thread (56),

in particular a spongiosa thread, at an outer periphery.
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An implant in accordance with any one of the preceding claims,

characterized in that the anchorage section is made as a sleeve.

An implant in accordance with any one of the preceding claims,
characterized in that the anchorage section has longitudinal shits

(12, 14, 16, 18) and/or longitudinal grooves in at least one axial

region.

An implant comprising a base body having the features of claim 9
relating to the base body and a sleeve having the features of claim
12 relating to an anchorage section, characterized in that the
conical section is adapted to spread the sleeve open on the screwing

into the sleeve, and with the axial extent of the thread in particular

being smaller than the length of the sleeve.

An implant in accordance with any one of the preceding claims,
characterized in that the anchorage section has a closed and/or

rounded end section (66).

An implant in accordance with any one of the preceding claims,
characterized in that the anchorage section is designed to be smooth

at its inner side in the starting state such that a thread of the base

body cuts into the inside of the anchorage section on the first

screwing in, in particular on the implanting.

An implant in accordance with any one of the preceding claims,
characterized in that the base body of the implant is designed for
the journaling and/or guiding of the implant in a transverse bore of

an intramedullary nail (30) and/or of a guide sleeve of a fracture

plate.
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A screw for use in an implant in accordance with any one of the

preceding claims, characterized by the features of any one of the

preceding claims relating to the base body.

An anchorage section for use in an implant in accordance with any

one of the claims 1 to 16.

An implant system for fracture treatment, comprising a medullary
nail (30) having a passage opening for a fixing element and an
implant used as a fixing element in accordance with any one of the
claims 1 to 16, wherein in particular the medullary nail 1s a

proximal femoral nail and the fixing element is a femoral neck

1implant.

An implant system for fracture treatment, comprising a plate (80)
for fixing to a bone (70) and a guide sleeve (82) arranged thereat for
the sliding reception of a fixing means and an implant used as a

fixing means in accordance with any one of the claims 1 to 16.

A method for the surgical treatment of a proximal femur fracture or
of a femoral neck fracture with an implant in accordance with any
one of the claims 1 to 16 used as a femoral neck implant (10, 20; 50;
60, 62), wherein

- an intramedurally nail (30) is introduced into the femur (70) of a
patient or a hip plate with guide sleeves is introduced into a
patient;

- a bore (74) for the at least part reception of the femoral neck
implant (10, 20; 50; 60, 62) is formed in the spongiosa of the femoral
head (72);

- the femoral neck implant (50) is guided through a slanted bore in
the proximal section (32) of the medullary nail (30) or through a
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guide sleeve of the hip plate and a proximal section of the femoral

neck implant provided with the porous biocompatible material is
screwed into the bore (74) in the femoral head (72) or a sleeve (10,
60) of the femoral neck implant provided with the porous
biocompatible material is hammered into the bore (74) in the
femoral head (72) and a femoral neck screw (20; 62) of the femoral
neck implant 1s guided through a slanted bore in the proximal
section (32) of the medullary nail (30) or a guide sleeve of the hip

plate and is screwed into the hammered in sleeve (10, 60).
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