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thread section (1) is constructed as tubular and its wall has a
plurality of recesses.
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BONE SCREW

[0001] The invention relates to a bone screw with a thread
section, a tip on a first end and a head for engaging with a
screwdriver at the opposite second end.

[0002] From EP-A-0 682 917 a hollow cylindrical pin is
known, which has an outer bone thread, beginning at a dis-
tance from its tip, and also recesses in its outer casing to
enable bone integration. The device is constructed in such a
way that screwing in is possible only into a drilled hole, which
has to be made beforehand.

[0003] From WO 97/37603 a bone screw is known, the
shank of which has a plurality of perforations, made by drill-
ing, for growing in.

[0004] From U.S. Pat. No. 6,048,343 a bone screw system
with a chamfered bone screw is known.

[0005] The object of the invention is to improve a bone
screw of the kind initially described.

[0006] This objectis achieved by a bone screw in which the
tubular thread section has a bone thread on its outer wall and
at least at one end an inner thread section for screwing in the
head or tip. This produces great variability, as various heads
or tips can be screwed in.

[0007] According to a further development the inner thread
extends over the entire length of the thread section. In this way
the advantage is achieved that the thread section can be short-
ened in situ to any desired length, so here too variability is
increased.

[0008] According to another solution the bone screw is
characterised in that the tubular thread section has a bone
thread on its outer wall and the tip is constructed as a self-
cutting tip. This does away with the necessity of first making
a bore to accommodate the screw. A further solution is char-
acterised in that the tubular thread section has a bone thread
on its outer wall and the head and/or the tip are so dimen-
sioned that they can be inserted to fit snugly into the ends of
the thread section. Here again the variability of ways of inser-
tion is increased if the thread section can be shortened in situ
to a desired length and then head or tip of the desired kind can
be inserted.

[0009] Further developments of the invention are charac-
terised in the subordinate claims.

[0010] Further features and advantages of the invention
emerge from the description of embodiment examples using
the figures.

[0011] FIG. 1 shows an exploded illustration.

[0012] FIG. 2 shows a compiled screw of a first embodi-
ment.

[0013] FIG. 3 shows acompiled screw of a second embodi-
ment.

[0014] FIG. 4 shows a detail from FIG. 1 in enlarged scale.
[0015] FIG. 5 shows a detail from FIG. 1 in section in
enlarged scale.

[0016] As can best be seen from FIG. 1, the bone screw has

atubular thread section 1. This has in its wall a multiplicity of
recesses 2, which in the embodiment example shown are
constructed as lozenge-shaped. Alignment of the lozenges
therein takes place in such a way that in each case one sym-
metrical axis extends parallel to the symmetrical axis of the
tube. A first set of recesses 2 is offset from one another in the
circumferential direction. Adjacent, seen in the axial direc-
tion, there follows a further set of recesses 3, which seen in the
circumferential direction are at the same distance, but are so
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arranged that in each case, seen in the axial direction, an
orifice of the second set 3 lies between two orifices of the
preceding set 2. The pattern continues over the entire surface.
Although the orifices are preferably constructed as lozenge-
shaped, according to other embodiment examples other forms
of orifice, in particular round orifices, can be provided.
[0017] On the outer wall a so-called bone thread 4 is pro-
vided, which in shape corresponds to the normal bone screws.
The bone thread is shown in detail in FIG. 4.

[0018] Thebone screw further comprises a tip 6 attached to
one end of the tube. The tip comprises the actual tip part and
a shank 7. In the embodiment example shown the shank 7 has
a metric outer thread. The tubular thread section 1 has on its
inner wall a corresponding metric inner thread and the tip and
the tube are rigidly connected to one another by screwing in
the tip in the way which can be seen in FIG. 2. The two metric
threads are therein constructed as left threads against the right
thread inclination of the bone thread 4.

[0019] The bone screw further comprises a head 8, which,
as can best be seen from FI1G. 1, has the actual head part 9 with
a slit or an inner hexagon and a thread shank 11. The tube
forming the thread section 1 has on its associated end a metric
inner thread which matches the thread of the thread shank 11.
The two cooperating threads of the thread shank 11 and the
inner thread are also preferably constructed as left threads.
The head 8 is rigidly screwed into the thread section 1 in the
way shown in FIG. 2.

[0020] The embodiment shown in FIG. 3 differs from the
first described embodiment in that the tip 12 is constructed as
a self-cutting tip. In this embodiment and also in the first
embodiment the tips are rounded off in each case in the way
shown in the figures.

[0021] Inthe above-described embodiments the tip and the
head are screwed in. The metric inner thread extends in each
case over the two ends in such a way that head and tip can be
screwed in.

[0022] According to a preferred embodiment the inner
thread extends over the entire length of the thread section.
This has the advantage that the tube can be cut to any length,
so screws of desired length can be produced, so storage can be
considerably reduced.

[0023] According to an alternative embodiment the inner
wall of the thread section 1 and the respective shanks 7 and 11
are constructed without the respective threads and defined in
their measurements in such a way that tip and head are rigidly
connected to fit snugly to the thread section 1.

[0024] Alternatively a thread can be provided at one end
and the associated element, in other words tip or head, can
have a corresponding thread and be able to be screwed in, so
at this end cutting the tube to a predetermined length remains
possible, and the other element, in other words head or tip, can
be attached to fit snugly.

[0025] The parts forming the bone screw are preferably
made of titanium.

[0026] The possibility of screwing in tip and head also
creates the advantage that bone material or some other
growth-promoting material can be filled into the cavity of the
thus formed screw, thus greatly accelerating the healing pro-
cess.

1-8. (canceled)

9. A bone screw comprising a tubular section with two
ends, a head at one end and a tip at an opposite end, the tubular
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section having a wall with a plurality of recesses, the wall
further comprising an exterior bone thread and an interior
thread section for engagement with at least one of the head
and the tip.

10. The bone screw according to claim 9, wherein the tip
comprises a self-cutting tip.

11. The bone screw according to claim 9, wherein the inner
thread section comprises a metric thread.

12. The bone screw according to claim 11, wherein the tip
comprises a self-cutting tip.

13. The bone screw according to claim 9, wherein the inner
thread extends over the entire length of the tubular section.

14. A bone screw comprising a tubular section with two
ends, a self-cutting tip at a first end a head for engaging with
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a screwdriver at an opposite end, the tubular section having a
wall with a plurality of recesses, the wall further comprising
an exterior bone thread.

15. The bone screw according to claim 14, wherein at least
at one end of the tubular section has an interior thread section
for engagement with at least one of the head and the tip.

16. A bone screw comprising a tubular section with two
ends, a tip at a first end a head for engaging with a screwdriver
at an opposite end, the tubular section having a wall with a
plurality of recesses, the wall further comprising an exterior
bone thread, at least one of the head or the tip being structured
and arranged to fit snugly into an end of the tubular section.

17. A bone screw according to claim 16, wherein the tip
comprises a self-cutting tip.
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