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Description

BACKGROUND OF THE INVENTION

[0001] The invention relates in general to sonic fusion
technology. It relates more particularly to a screw for the
fixation of fractures. The invention relates to a screw for
augmenting within a fractured object, as well as to a set
including tools to implement the screw into the fractured
object. The fractured object might be a bone or a wooden
or plastic object like furniture.
[0002] Known from US patent 4, 653,489 is a system
wherein a fixation cement is introduced through a screw
into a portion of a bone afflicted by osteoporosis. Femoral
neck fractures as well as distal femoral fractures can be
fixated by means of this device.
[0003] The system in accordance with prior art com-
prises a screw having a flow cavity, i.e. an axial through
bore through which bone cement can be introduced into
the portion at the tip of the screw. The bone cement is
advanced by a device which is releasably attached to the
subsequent end of the screw. This device is similar to
commercially available syringe, in comprising substan-
tially a cylindrical barrel and a plunger. The barrel forms
a cavity in which the plunger is moveable backwards and
forwards.
[0004] In use of this prior art device, the fixation cement
is filled into the barrel, after which the plunger is urged
against the cement. By applying manual compression
force, the fixation cement is jetted into the axial through
bore of the screw. Due to the pressure, the fixation ce-
ment is adequately fluidized, so that it can pass through
the proximal end of the screw into the bone, as a result
of which the screw is augmented in the bone.
[0005] This system has the drawback that the manual
pressure applied to the fixation cement varies, not only
basically from application to application, but also during
the application itself, so that the distribution of the fixation
cement within the portion of the bone at the tip of the
screw is neither reliable nor even.
[0006] A device for fixing bone fractures is shown in U.
S. Patent Application Publication No. 2009/0018590. A
device for applying ultrasonic energy to a screw is shown
in U.S. Patent Application Publication No.
2009/0018471. As shown in FIG. 27 of U.S. Patent No.
7,335,205, use of ultrasonic energy and a polymer pin is
known in fracture fixation.
[0007] U.S. patent application Numbers
2004/0267265 A1 and 2006/0025773 A1 as well as Jap-
anese patent application No. 07150459 disclose bone
screws having first and second threaded portions of dif-
ferent diameter separated by a middle portion that is un-
threaded so that the bone screw may be inserted into a
pair of adjacent bone fragments and used to compress
the fragments by driving the screw into a hole drilled in
the fragments. U.S. patent No. 5,171,279 A discloses a
screw according to the preamble of claim 1.

SUMMARY OF THE INVENTION

[0008] An object of the invention may be to provide a
screw by means of which a reliable and even augmen-
tation of said screw in an installation site in an object can
be assured.
[0009] This is achieved by the subject matter of the
independent claim. Further embodiments are described
in the dependent claims.
[0010] Generally, a screw for fixation of a fracture com-
prises a shaft having a distal end (furthest from the user),
a proximal end (closest to the user) and a central axis, a
through bore extending along the central axis of the shaft,
a first outer thread and a radial opening located at the
distal end, and a second outer thread as well as an inner
tool engagement portion located at the proximal end of
the shaft.
[0011] The screw may have a shaft which is substan-
tially a hollow and elongated element, wherein the axial
through bore is formed along the central axis so that the
thickness of the wall of the shaft is constant in circumfer-
ential direction. Preferably, the shaft will have a round
cross section.
[0012] At the distal end (the tip portion or leading end
of the screw), the first outer thread is capable of cutting
into bone (or wood). Therefore, the first outer thread ex-
tends along the first few centimeters of the length of the
shaft, starting at the tip of the screw in the direction to
the proximal end. According to an exemplary embodi-
ment, the first outer thread might be tapered at the tip of
the screw to allow a better introduction of the screw into
an object of interest like a bone or a wooden object (for
example furniture).
[0013] From the central through bore through the wall
of the shaft in the portion of the first outer thread, there
is formed at least one opening in radial direction. Provid-
ing the tip portion of the screw with a few openings may
allow for a better distribution of a suitable material used
for augmenting the screw in an object of interest.
[0014] At the other end, the proximal end of the screw,
there is formed a second outer thread, which extends
preferably only a few millimeters along the axis of the
shaft. This second outer thread is another kind of a thread
compared with the first outer thread, since the second
outer thread is adapted to engage with a tissue protection
sleeve. To avoid negative interdependencies like irrita-
tions or lesions, between the second outer thread and
tissue surrounding the bone, the outer contour of the
windings are flattened or rounded so as to have a smooth
contact area.
[0015] According to a further embodiment, the second
outer thread might be adapted to be connected to an
augmentation tool, wherein, for example, the housing of
the augmentation tool is supported at the proximal end
of the screw by means of the second outer thread, and
a sonotrode capable of transmitting ultrasound vibrations
is in contact with a polymer pin located inside the screw.
[0016] Furthermore, the proximal end of the screw in-
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cludes an inner tool engagement portion. This means
that the screw might be coupled with a driver having a
corresponding driving end. This driving end may be hex-
agonal or TORX, wherein the driver may also be a
wrench. It is noted that the driver may also be driven by
a power source including an electric, pneumatic or other
suitable mechanism.
[0017] According to the invention, the outer diameter
of the second thread is greater than an outer diameter
of the shaft. Therefore, a step will be formed between
the outer thread at the proximal end and the shaft. The
screw further comprises a collar between the second out-
er thread and the shaft to provide a smooth junction or
shoulder between the outer thread and the shaft. For
example, the collar may be formed as a part-spherical
head portion with the spherical surface facing the distal
end of the screw.
[0018] For the case of an implantation of a screw into
a bone, a set for installation of said screw according to
the invention comprises, beside the screw as described
above, a driving tool adapted to engage with the inner
tool engagement portion of the screw, and a hollow tissue
protection sleeve adapted to engage with the second out-
er thread of the screw.
[0019] The tissue protection sleeve is a kind of a length-
ening piece, which may be suitable to facilitate the intro-
duction of the screw into a bone, wherein muscles or
other tissue surrounding the bone will complicate the at-
tachment of an augmentation tool directly at the proximal
end of the screw.
[0020] With two separate elements, i.e. the sleeve and
the driver, each engaging directly at the proximal end of
the screw, it is possible to apply forces with different di-
rection precisely onto the screw, so that the screw may
be positioned accurately at a appropriate site. With the
driver, forces in circumferential direction may be applied
to screw in (or out for explantation) the screw. With the
sleeve, force in axial or radial direction may be applied
to the screw. As another advantage, the screw may be
held in place by the screw driver while the tissue protec-
tion sleeve is loosened and removed from the proximal
end of the screw.
[0021] According to a further embodiment, the set fur-
ther comprises a polymer pin made of a fluidizable ma-
terial, adapted to be inserted into the through bore of the
screw, and an augmentation tool including a sonotrode
for fluidizing the polymer material of the polymer pin,
wherein the augmentation tool is adapted to be coupled
with the proximal end of the screw or the proximal end
of the tissue protection sleeve, wherein the sleeve may
be located between the screw and the augmentation tool.
[0022] It is noted, that the material of the polymer pin
may be bio-compatible, wherein a bio-compatible mate-
rial may be a material which does not negatively interfere
with human or animal tissue.
[0023] Examples of bio-compatible and also fluidizable
materials may be specially adapted metal alloys such as
titanium or specific plastics, e.g. PEEK (Polyetherether-

ketone), UHMWPE (Ultra high molecular weight polyeth-
ylene), PLA (Polylactic acid), PLLA (Poly-L-lactide),
PLDLA (Poly(D,L-Lactid)), PDLLA (Poly-DL-lactide),
PVDF (Polyvinylidene Difluoride).
[0024] Furthermore, it may be advantageous, that the
material of the polymer pin is bio-absorbable. One pos-
sible bio-absorbable material comprises a copolymer
comprising between 50% and 90% Poly-L-lactide and
between 10% and 50% Poly-D, L-lactide. In particular,
the bio-absorbable material may be a copolymer com-
prising 70 weight% Poly-L-lactide and 30 weigh% Poly-
D, L-lactide. Preferably, the bio-absorbable material may
be formed as an amorphous material.
[0025] It may be understood that in a set including a
tissue protection sleeve, the length of the sonotrode of
the augmentation tool as well as the length of the screw
driving tool will be adapted to the lengthening.
[0026] In use, the tissue protection sleeve will be cou-
pled with the proximal end of the screw, the driving end
of the screw driver will be connected with the inner tool
engagement portion at the proximal end of the screw,
while the shaft of the screw driver is at least partially
located inside the tissue protection sleeve. Now, the
screw might be introduced or located in the object of in-
terest, i.e. the screw may be screwed into the bone.
[0027] After positioning of the screw, the screw driver
will be disconnected from the screw, the polymer pin will
be inserted through the tissue protection sleeve into the
through bore of the screw, and an augmentation tool may
be coupled with the proximal end of the tissue protection
sleeve, wherein the sonotrode of the augmentation tool
is located inside the tissue protection sleeve as well as
inside the screw shaft, and is in contact with the polymer
pin inside the screw. Subsequently, by applying ultra-
sound energy and/or force to the polymer material of the
polymer pin, the polymer material will be fluidized or melt-
ed such that the material may flow out of the openings
at the distal end of the screw into the cavities of the bone
(or the wood).
[0028] The ultrasonic sonotrode may be adapted to
generate ultrasonic vibrations at the tip with a frequency
of between 10 and 50 kHz, preferably between 20 and
30 kHz, and a suitable vibration amplitude may be in the
range between 1 and 100 mm, preferably between 5 and
30 mm. The vibrations can be generated preferably in a
direction along the vibration shaft and/or in a direction
perpendicular to the vibration shaft.
[0029] Additionally, a certain pressure should be ap-
plied by way of the sonotrode to the polymer pin. Firstly,
the pressure will ensure that the vibrations will be trans-
mitted reliably from the sonsotrode to the polymer pin.
Secondly, the pressure will push the melted material of
the pin out of the screw.
[0030] A description in more detail of the steps per-
formed while using the set for installation of the screw
according to the invention may be followed in conjunction
with the detailed description of an exemplary embodi-
ment below.
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[0031] The aspects defined above and further aspects,
features and advantages of the present invention can
also be derived from the examples of the embodiments
to be described hereinafter and are explained with refer-
ence to examples of embodiments to which the invention
is not limited.
[0032] The scope of the invention is only limited by the
appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The invention will now be detailed by way of an
exemplary embodiment with reference to the attached
drawings.

Figs. 1 to 6 show subsequent steps illustrating the
use of a set for installation of a screw according to
the invention.

Fig. 7 illustrates a possible adjusting of fractured
pieces relative to each other.

Fig. 8 is a side view as well as a section view of a
screw according to the invention.

Fig. 9 is a side view as well as an enlarged section
view of an assembled set for installation of a screw
according to the invention.

Fig. 10 is a side as well as a section view of an as-
sembled set for augmentation of a screw according
to the invention.

[0034] It is noted that the illustration in the drawings is
only schematically and not to scale. In different figures,
similar elements are provided with the same reference
signs.

DETAILED DESCRIPTION OF AN EXEMPLARY EM-
BODIMENT

[0035] Figs. 1 to 6 are a schematic illustration showing
different steps in the use of a set for installation of a screw
according to the invention.
[0036] Fig. 1 shows a screw 10 including a first outer
thread 12 and a second outer thread 14. A tissue protec-
tion sleeve 30 is shown with a small distance behind the
second outer thread 14 of the screw 10. Furthermore,
there is indicated by arrow A that the tissue protection
sleeve may be screwed onto the second outer thread 14.
Even though the arrow A indicates a right hand thread,
a left hand thread may also suitable.
[0037] Consequently, the distal end 32 of the tissue
protection sleeve 30 is provided with an inner thread cor-
responding to the outer thread 14 of the screw10. The
arrow B indicates that a force transmission from the tissue
protection sleeve to the screw is possible in axial direc-
tion.

[0038] With the tissue protection sleeve 30 connected
with the screw, it may be possible to insert a shaft 41 of
a screw driver 40 in the tissue protection sleeve 30 so
as to bring the engagement portion 42 of the screw driver
40 into engagement with the inner engagement portion
of the screw 10. Furthermore illustrated in Fig. 2 is the
configuration of the screw 10 at the connection point with
the tissue protection sleeve 30. The screw 10 includes a
collar 13 near to the second outer thread at the proximal
end of the shaft. The tissue protection sleeve 30 is slightly
conical at the distal end 32 of the sleeve 30. Therefore,
the junction between the screw 10 and the tissue protec-
tion sleeve 30 may be smooth, which will provide for less
tissue irritation.
[0039] Fig. 3 shows that by means of the assembly
consisting of the screw 10, the tissue protection sleeve
30 and the screw driver 40 it is possible to insert or implant
the screw 10 into a bone at a fracture site. In this example,
the screw is implanted into a femoral bone to fix a fracture
of the femoral neck. Indicated by the arrows B and C is
the possibility to simultaneously press in axial direction
and rotate around the axis of the screw so as to easily
drive the screw 10 into the bone.
[0040] In Fig. 4 there is shown a state in which the
screw 10 is already inserted into the bone and the screw
driver is removed from the screw 10 and out of the tissue
protection sleeve 30. Now, as depicted in Fig. 4, a poly-
mer pin 20 may be inserted into the screw 10 through
the tissue protection sleeve 30. Furthermore, there is
shown an augmentation tool 50 including a sonotrode 52
with a tip 53. The length of the sonotrode 52 is dimen-
sioned so that when the polymer pin is inserted into the
screw 10 the tip 53 of the sonotrode 52 will make contact
with the proximal end 24 of the polymer pin 20 inside the
screw 10 while the housing of the augmentation tool 50
is coupled with the proximal end 34 of the tissue protec-
tion sleeve 30.
[0041] The assembly of the screw 10, the tissue pro-
tection sleeve 30 and the augmentation tool 50 is also
depicted in Fig. 5. Furthermore, in Fig. 5 the screw 10 is
illustrated as a section view so that a polymer pin 20 as
well as the sonotrode 52 is visible inside the screw 10.
In an additional detailed view, there is shown the polymer
pin 20 together with an insert 22 at the tip of the polymer
pin, wherein the insert 22 provides for a support inside
the screw 10, when, by means of the sonotrode 52 an
ultrasonic vibration as well as an axial force is applied to
the polymer pin. The ultrasonic vibration and the axial
force are indicated by arrow D in Fig. 5.
[0042] To provide a appropriate support for the insert
22 at the distal end of the polymer pin 20 there is formed
a step in the inner wall of the through bore of the screw
near the distal end of the through bore.
[0043] It is noted that the counter force to the force
applied in axial direction from the sonotrode to the poly-
mer pin, will be a pull force affecting on the tissue pro-
tection sleeve and thus on the second outer thread of the
screw and the connection between the sleeve and the
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housing of the augmentation tool.
[0044] By applying the energy and/or force to the pol-
ymer pin, the material of the polymer pin will melt or flu-
idize so that the melted polymer material will exit out of
the tip portion of the screw 10 through radial openings
into the bone. Accordingly, Fig. 6 shows a situation in
which the screw 10 is inserted into the bone, the tip of
the screw 10 is augmented by the polymer material and
the augmentation tool as well as the tissue protection
sleeve is already removed from the proximal end of the
screw.
[0045] Fig. 7 illustrates another possibility during the
implantation of the screw, i.e. the fixation of a fracture of
a femoral neck. After the screwing in of the screw into
the bone, it may be possible especially in an osteoporotic
bone to pivot the screw at the entrance into the bone in
the corticalis so as to correctly position the joint head of
the femur relative to the neck and shaft of the femur (for
example from Position A to Position B). PoR in fig. 7
indicates the point of Rotation. Such a correction or
movement is possible as long as the tissue protection
sleeve is connected to the proximal end of the screw,
since said sleeve may be gripped and a force for a pivot
movement (indicated by arrow G) as well as a pull move-
ment (indicated by arrow F) may be performed.
[0046] Fig. 8 is an illustration of a screw according to
one embodiment of the invention. The illustration in-
cludes a side view, a section view and the proximal end
of the screw as detail side view and detail section view.
[0047] As shown in fig. 8, a screw 10 according to the
invention may comprise at its distal end an outer thread
12, radial openings 17 and a step 16 in the axial through
bore. The outer thread 12 may be machined only in an
end portion of the shank, wherein the thread may also
cover the shank of the screw full length. Provided along
the longitudinal centre line of the screw is a through bore
composed of two bore portions. The proximal bore por-
tion comprises a first diameter and the distal bore portion
a second diameter, wherein the first diameter being larg-
er than the second diameter. The proximal bore portion
may form the main portion of the through bore. Just a
small end portion of the shank of the screw in which por-
tion the thread 12 is machined is formed by the distal
bore portion. The transition from the proximal bore por-
tion to the distal bore portion is formed by a step 16 in
the diameter. The step 16 in the diameter forms an an-
nular ridge having substantially right-angled edges at the
wall of the through bore within the screw. Each edge of
the step 16 in the diameter may be machined flat or round-
ed or conical. However, the step may also provide for a
closed distal end of the screw.
[0048] In addition, the screw 10 features openings or
holes 17 radially configured through the wall of the screw.
The openings 17 may be configured in differing direc-
tions, for example perpendicular to the longitudinal centre
line of the screw and arranged in the end portion with the
thread 12. Preferably the openings 17 are arranged in a
region of the end portion which also features the proximal

bore portion. According to one embodiment two openings
17 may be configured axially juxtaposed in the proximal
bore portion and through the thread 12. Furthermore, four
such pairs of openings may be evenly distributed about
the circumference of the screw, in other words, circum-
ferentially spaced by 90°. It is, however, just as possible
that three, four, five or more openings may be provided
circumferentially and it is not necessary that the holes
circumferentially distributed are all at same level. It is,
the openings might also be distributed circumferentially
along the thread turn. Apart from this, transverse or lon-
gitudinal oblong holes, slots, or the like may be provided.
[0049] Furthermore the position of the step 16 in diam-
eter together with the openings 17 in the wall can be
positioned optionally along the longitudinal centre line
and thus the siting of the augmentation can be deter-
mined in accordance with the particular application and
the desired effect.
[0050] As also shown in fig. 8, the screw comprises at
its proximal end a collar 13 forming a shoulder or transi-
tion from the outer diameter of the shaft to an outer di-
ameter of a second outer thread 14. As mentioned above,
the outer thread 14 is machined such that the outer edges
of the thread line are rounded or at least not sharp. Since
the proximal end of the screw i.e. the collar 13 and the
outer thread 14 will remain outside of a bone into which
the screw is implanted, these elements should be formed
such that an irritation or insurance of the tissue surround-
ing said end of the screw can be avoided. The length of
the outer thread may be only a few millimetres, just
enough to ensure a reliable connection between the
screw and a tissue protection sleeve. Upon said connec-
tion forces in axial and/or in radial direction may be trans-
mitted. Furthermore, the end projecting out of the bone
should be as short as possible.
[0051] Further, the screw comprises an inner tool en-
gagement portion 18 in its proximal end portion. The inner
engagement portion 18 is provided for transmission of
rotational forces. Furthermore, by holding the screw by
means of a screw driver engaged in the inner engage-
ment portion the tissue protection sleeve may be easily
removed from the outer thread of the screw. The shape
of the inner engagement portion may be a torx or hex
fitting to a corresponding driving end of a screw driver.
However, said shape may also be any suitable driving
connection including slot, cross, customized or else. The
only restriction is the fact that the axial through bore in
the screw will provide for absence of material in the centre
portion of the inner engagement portion.
[0052] In fig. 9, an assembly of a screw 10, a tissue
protection sleeve 30 and a screw driver 40 is shown.
Furthermore, the detail view Z shows the connection por-
tion of the three mentioned elements in section. As depict,
the shaft 41 of the screw driver 40 engages with its driving
end 42 in the inner engagement portion of the screw, and
the tissue protection sleeve 30 engages with its thread
at its distal end in the outer thread 14 at the proximal end
of the screw. In the enlarged view Z it can also be seen
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that the outer contour of the collar 13 of the screw 10 and
the end portion of the sleeve 30 may be designed to have
a smooth transition.
[0053] In fig. 10, an assembly of the screw 10, the tis-
sue protection sleeve 30, a polymer pin 20 with an insert
22, and a sonotrode 52 of an augmentation tool like an
ultrasound handpiece is shown. After removing the screw
driver out of the sleeve, the polymer pin 20 may be in-
serted into the hollow shaft of the screw 10, through the
also hollow tissue protection sleeve 30. Proximally be-
hind the polymer pin 20 is a sonotrode inserted through
the sleeve 30 and into the through bore of the screw.
[0054] It should be noted that the polymer pin 20 may
also be made of other materials such as for instance a
thermoplastic material suitable for augmenting a screw,
both resorptive and non-resorptive materials being use-
ful. Further, it is to be noted that the technology described
with respect to an implantation of a screw into a bone, is
not just limited to the indications. In other words, all screw
applications which can be supplied by cannulated screws
can be potentially supplied by the set and screw in ac-
cordance with the invention. Advantageously, the mate-
rial into which the screw will be screwed in, is a porous
material. Furthermore, the material of the so called pol-
ymer pin may have adhesive properties, especially in
case of an application in a non-medical field.
[0055] While the invention has been illustrated and de-
scribed in detail in the drawings and foregoing descrip-
tion, such illustration and description are to be considered
illustrative or exemplary and. not restrictive; the invention
is not limited to the disclosed embodiments.
[0056] Other variations to the disclosed embodiments
can be understood and effected by those skilled in the
art in practicing the claimed invention, from a study of
the drawings, the disclosure, and the appended claims.
In the claims, the word "comprising" does not exclude
other elements, and the indefinite article "a" or "an" does
not exclude a plurality. A single unit may fulfill the func-
tions of several items recited in the claims. The mere fact
that certain measures are recited in mutually different
dependent claims does not indicate that a combination
of these measured cannot be used to advantage. Any
reference signs in the claims should not be construed as
limiting the scope.

Claims

1. A screw (10) for fixation of a fracture comprising
a shaft having a distal end, a proximal end, and a
central axis,
a through bore extending along the central axis of
the shaft,
a first outer thread (12) located at the distal end,
a second outer thread (14),
a radially outwardly extending collar (13) integrally
formed on the shaft adjacent the proximal end of the
shaft, the collar forming a smooth transition from the

outer diameter of the shaft to the outer diameter of
the second outer thread, and
an inner tool engagement portion (18) at the proximal
end,
characterised in that
an outer diameter of the second outer thread is great-
er than an outer diameter of the shaft.

2. The screw according to claim 1, wherein the inner
tool engagement portion (18) is formed to fit with a
hexagonal or torx screw driver (40).

3. The screw according to any one of claims 1 to 2,
wherein a step (16) in the inner diameter of the
through bore is formed adjacent the distal end of the
shaft, so that a polymer pin (20) inserted into the
through bore of the shaft can be supported by the
step.

4. The screw according to any one of claims 1 to 3,
wherein the screw further comprises a radial opening
(17) at the distal end of the screw.

5. The screw according to any one of the claims 1 to
4, wherein a surface of the collar facing the distal
end is part-spherical in shape.

6. A system for installation of a screw comprising
a screw (10) according to any one of claims 1 to 5,
a driving tool (40) adapted to engage with the inner
tool engagement portion (18) of the screw, and
a hollow tissue protection sleeve (30) adapted to en-
gage with the second outer thread (14) of the screw,
and adapted to partially accommodate the driving
tool (40).

7. The system according to claim 6, further comprising
a polymer pin (20) made of fluidicable material,
adapted to be inserted into the axial through bore of
the screw (10), and
an augmentation tool (50) including a sonotrode (52)
for fluidizing the polymer material of the polymer pin
(20), wherein the augmentation tool is adapted to be
coupled with the proximal end of the tissue protection
sleeve (30).

Patentansprüche

1. Schraube (10) zum Fixieren einer Fraktur, Folgen-
des umfassend:

einen Schaft mit einem distalen Ende, einem
proximalen Ende und einer zentralen Achse,
eine Durchgangsbohrung, die sich entlang der
zentralen Achse des Schafts erstreckt,
ein erstes Außengewinde (12) am distalen En-
de,
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ein zweites Außengewinde (14),
ein sich radial nach außen erstreckende Kragen
(13), der als integraler Bestandteil auf dem
Schaft, angrenzend an das proximale Ende des
Schafts, ausgeformt ist, wobei der Kragen einen
gleichmäßigen Übergang vom Außendurch-
messer des Schafts zum Außendurchmesser
des zweiten Außengewindes bildet, und
einen inneren Werkzeugeingreifabschnitt (18)
am proximalen Ende,
dadurch gekennzeichnet, dass
ein Außendurchmesser des zweiten Außenge-
windes größer ist als der Außendurchmesser
des Schafts.

2. Schraube nach Anspruch 1, wobei der innere Werk-
zeugeingreifabschnitt (18) so geformt ist, dass er zu
einem Sechskant- oder Torx-Schraubendreher (40)
passt.

3. Schraube nach einem der Ansprüche 1 oder 2, wobei
eine Stufe (16) im Innendurchmesser der Durch-
gangsbohrung angrenzend an das distale Ende des
Schafts ausgebildet ist, so dass ein Polymerstift (20),
der in die Durchgangsbohrung des Schafts einge-
setzt ist, von der Stufe gehalten werden kann.

4. Schraube nach einem der Ansprüche 1 bis 3, wobei
die Schraube ferner eine radiale Öffnung (17) an ih-
rem distalen Ende aufweist.

5. Schraube nach einem der Ansprüche 1 bis 4, wobei
eine dem distalen Ende zugewandte Oberfläche des
Kragens teilkugelförmig ist.

6. System zum Eindrehen einer Schraube, Folgendes
umfassend:

eine Schraube (10) nach einem der Ansprüche
1 bis 5,
ein Eindrehwerkzeug (40), das angepasst ist,
um in den inneren Werkzeugeingreifabschnitt
(18) der Schraube einzugreifen, und
eine hohle Gewebeschutzhülse (30), die ange-
passt ist, um in das zweite Außengewinde (14)
der Schraube einzugreifen, und angepasst ist,
um das Eindrehwerkzeug (40) teilweise aufzu-
nehmen.

7. System nach Anspruch 6, ferner umfassend:

einen Polymerstift (20) aus verflüssigbarem Ma-
terial, der angepasst ist, um in die axiale Durch-
gangsbohrung der Schraube (10) eingesetzt zu
werden, und
ein Augmentationswerkzeug (50), umfassend
eine Sonotrode (52) zum Verflüssigen des Po-
lymermaterials des Polymerstifts (20), wobei

das Augmentationswerkzeug angepasst ist, um
mit dem proximalen Ende der Gewebeschutz-
hülse (30) verbunden zu werden.

Revendications

1. Vis (10) pour la fixation d’une fracture, comprenant
un arbre ayant une extrémité distale, une extrémité
proximale, et un axe central,
un alésage traversant s’étendant le long de l’axe
central de l’arbre,
un premier filetage extérieur (12) situé à l’extrémité
distale,
un second filetage extérieur (14),
une collerette s’étendant radialement vers l’extérieur
(13) montée intégralement sur l’arbre adjacent à l’ex-
trémité proximale de l’arbre, la collerette formant une
transition douce depuis le diamètre extérieur de l’ar-
bre vers le diamètre extérieur du second filetage ex-
térieur, et
une partie d’engagement d’outil interne (18) à l’ex-
trémité proximale, caractérisée en ce que un dia-
mètre extérieur du second filetage extérieur est su-
périeur à un diamètre extérieur de l’arbre.

2. Vis selon la revendication 1, dans laquelle la partie
d’engagement d’outil interne (18) est formée pour
s’ajuster avec un tournevis à tête hexagonale ou torx
(40).

3. Vis selon l’une quelconque des revendications 1 à
2, dans laquelle un pas (16) dans le diamètre inté-
rieur de l’alésage traversant est formé à proximité
adjacente de l’extrémité distale de l’arbre, de sorte
qu’une broche en polymère (20) insérée dans l’alé-
sage traversant de l’arbre peut être supportée par le
pas.

4. Vis selon l’une quelconque des revendications 1 à
3, dans laquelle la vis comprend en outre une ouver-
ture radiale (17) à l’extrémité distale de la vis.

5. Vis selon l’une quelconque des revendications 1 à
4, dans laquelle une surface de la collerette tournée
vers l’extrémité distale est en partie de forme sphé-
rique.

6. Système pour l’installation d’une vis comprenant
une vis (10) selon l’une quelconque des revendica-
tions 1 à 5,
un outil d’entraînement (40) adapté pour être mis en
prise avec la partie d’engagement d’outil interne (18)
de la vis, et
une douille de protection des tissus creux (30) adap-
tée pour être mise en prise avec le second filetage
extérieur (14) de la vis, et adaptée pour recevoir par-
tiellement l’outil d’entraînement (40).
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7. Système selon la revendication 6, comprenant en
outre une broche en polymère (20) constituée d’un
matériau fluidifiant, adaptée pour être insérée dans
l’alésage traversant axial de la vis (10), et
un outil de renforcement (50) comprenant une so-
notrode (52) pour fluidiser le matériau polymère de
la broche en polymère (20), dans lequel l’outil de
renforcement est adapté pour être couplé à l’extré-
mité proximale de la douille de protection des tissus
(30).
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