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ABSTRACT
Self-tapping SCrew for small-bone surgery,
comprising a threaded proximal head (2), a threaded

distal shank with greater pitch and an internal cannula
(4), characterized in that the distal shank (3) 1is
threaded over its entire length i1n that the end of the
shank has, apart from milled portions forming self-
tapping faces on the first distal threads, at least tWo
milled faces and which with the cannula, determine at
least two notches (11), and at least two self-boring
edges at the distal end of the screw, and in that the
thread of the head has, aside from milled portions
forming self-tapping faces on the first threads of the
proximal SCrew thread, chamfered faces (16-19) ,

determining boring edges (12b-15b) preceded by a short
groove.
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Self-tapping screw for small-bone surgery

The subject of the present invention 1is a self--tapping

screw for small-bone surgery, particularly on the foot.

It 1s known that 1n small-bone surgery, use is made of

sCrews such as the screw known as the Barouk screw

which comprises a threaded proximal head and a threaded

g

distal shank. The screw thread of the head has a

smaller pitch than that of the distal part so as to
make the screw selfécompressing, that 1s to say
screwlng 1t 1n causes compression of the two bits of

bone that are to be osteosynthesized by virtue of the

difference between the pitches o©of the two screw
threads. This screw also has a cannula and 1s self-
tapping by virtue of notches made on the screw threads
of the head and of the end o©of the distal shank.

Finally, the diameter of the screw thread of the head

1s greater than the diameter of the screw thread of the

distal part.
Screws of this kind are generally made of titanium.
The Barouk screw has a short plain intermediate zone

between the threaded head and the start of the threaded

distal part. This plain zone, which has a dlameter

identical to that of the distal screw thread, normally

lies on each side of the osteotomy line and therefore

allows the two bits of bone to be compressed one
agalnst the other without damaging the bony wall of the
borehole, as the threaded distal part finishes entering
the bone.

French application FR-A-2722086 describes a simllar
screw in which this intermedlate portion, the diameter
of which 1is slightly smaller than that of the distal

screw thread, <can Dbe o0f shorter length or almost

absent. This screw does, however, regulre the prior
boring of a hole, with dilameters similar to the root

diameters of the distal and proximal threads, using a
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drill Dbit, the screw threads of the screw then

performing their self-tapping function.

It 1s an object of the invention to provide a screw
which does not have these disadvantages and which, at
least 1n certain cases, allows the screw to be screwed
1n without the prior boring of a hole with the thread

root diameter.

Another objective of the 1nvention 1s to provide a
screw of this type which performs particularly well as

regards self-tapping and self-boring.

Yet another objective 1s to provide sets of screws
which are particularly suited to fitting the screws

which are best suited to each particular case.

According to the 1invention, the self-tapping screw is
characterized 1n that the distal shank is threaded over
1ts entire length to meet the threaded head, in that

the screw has an 1internal passage 1n the manner of a
cannula, 1n that the distal end of the distal shank
has, apart from the self-tapping milled portions on the
first distal threads, at least two milled portions
which are angularly equidistant about the longitudinal
axlis of the screw and such that they, with the cannula-
type passage, determine at least two notches in the end
of this passage and at least two self-boring edges at
the distal end of the screw, and in that the distal end

of the screw thread of the head has, aside from the

self-tapping milled portions on the first threads of
the proximal screw thread, angularly equidistant

chamfered milled portions determining boring edges

which open 1nto a short relief groove which follows the

distal screw thread.

As a preference, the dimensions of the screw according

to the 1nventlon lie in the following ranges:

- screw length: 10 mm to 60 mm
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- head length 5 - 10 mm
- pitch of distal screw thread: between 1 and
3 mm
- pitch of proximal screw thread: between 0.8
and 2.5 mm

- diameter of the distal part (crest of
thread): 2.5 to 5 mm.

Another subject of the invention is a set of several of
these screws having different dimensions, and, 1n
accordance with a particularly preferred feature, such
a set contains a number of screws of different lengths,
but having the same characteristics 1n terms of

o

diameter and therefore diametral size and self-boring

and self-tapping ability.

Figure 1 depicts a view 1n elevation of a screw

according to the invention,

Figure 2 depicts a view in axial section of this screw,

Figure 3 depicts a perspective view of this screw,

Figure 4 depicts a view of the distal end of the screw,

Figure 5 depicts a perspective view of this distal end,

Figure 6 depicts an enlarged view of this anterior end,

in axial section B-B of Figure 4,

Figure 7 depicts a view 1in cross section C-C of
Figure 1 of the screw just before the part which forms

the screw head,

Figure 8 depicts a perspective view of the screw head

part,

Figure 9 depicts a view 1in diametral section D-D of

this head part,
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)

Figure 10 depicts a view of the proximal end of the

SCrew,

1)

the

Figure 11 depicts an enlarged diametral section o:

screw thread of the distal part of the screw,

Figure 12 depicts an enlarged sectional view of a part

of the screw thread of the screw head.

The screw 1illustrated 1n figure 1 1s 1intended for

small-bone surgery, particularly on the foot.

This screw 1 comprises a threaded proximal head 2 and a
threaded distal shank 3. The distal shank 3 1s threaded
over 1ts entire length and 1s connected directly to the
threaded head 2 by a short relief groove 2b so that
there is no plain intermediliate portion between the head
2 and the distal shank 3.

An axial canal 4 is formed throughout the length of the
screw 1 at the ends of which 1t opens freely. In the
head 2 the canal 4 opens 1nto a hexagonal socket 20
shaped to take the end of a screwing tool, not
depicted, the canal 4 and the socket 20 being coaxial
with the overall longitudinal axis of the screw 1. The
diameter of the head 2 1s appreciably greater than the
diameter of the distal shank 3 and the screw thread Z2a
of the head 2 has a pitch which 1s shorter than the
pitch of the screw thread 3a of the distal shank 3.

It will therefore be understood that the screw
essentially has two parts, namely a longer distal part
with a c¢ylindrical screw thread which has a first
pitch, and a head part with a screw thread of larger

diameter and which has a pitch shorter than that of the
distal part.
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The proximal head 2 at 1its anterior end has the said
short groove 2b into which the self-boring means of the
head 3 open.

As a preference, the anterior flanks of the screw
threads, that 1i1s to say the flanks facing towards the
distal end, of the screw threads are inclined forward
while the posterior flanks are practically
perpendicular to the axis of the screw.

The same 1s preferably true of the threads 2a.

According to the invention, two angularly equidistant
milled portions are made at the distal end of the part
of the distal screw thread 3. These milled portions are

obtalined as follows:

Initially, for example before producing the screw
threads, the distal end of the screw 1s conical with a
cone angle P with respect to the longitudinal axis of

the screw. The thread turning operations are then

carried out to produce the screw threads 2a, 3a of the
distal and proximal parts, these screw threads having

different pitches as specified hereinabove.

Two passes of a milling cutter of radlus R are then
made on the distal end, that i1s to say the free end, of
the distal part 3, each pass being offset from the
other by 180° about the longitudinal geometric axis of

the screw. Figure 1 shows that this pass 1ntersects the

first two threads of the screw and makes a very slight

impact on the crest of the third thread. The radius R

of the milling cutter and the position of the center of
the milling cutter are such that the faces 5 or ©
obtained do not intersect the 1internal passage 4 but
remain slightly outside. These milled portions also
form two faces 5a, 6a perpendlcular to the faces 5 and

6 and parallel to the axis of the screw, and thus
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determine the self-tapping sections of the first
threads.

Two flat milled portions inclined by a with respect to

the axis are also made, 1in the continuation of the

previous milled ©portions, these two flat milled

portions forming faces 9 and 10 which i1ntersect the

internal surface of the cannula-type hole 4 to form

notches 11. The milled portions which form the faces 9
and 10 also form perpendicular faces which form the

exact distal continuations of the faces 5a, oa.

Next, having turned the screw, two milled portions are
produced which determine faces 7 and 8, which are also

inclined with respect to the geometric axis of the

screw. The intersections between the faces 8, 5Sa and,
respectively, 7, 6a form, at the distal end, two small

self-boring cutting edges 5b, ©6b.

It is thus possible to achieve self-tapping and a

e

certain amount of self-boring into the bone tissue, as

the sCcrew  progresses. The self-boring abllities

afforded by the edges are sufficient, at least for
certain types of bone, to be able to dispense with the
prior borehole, this being particularly true of screws
according to the invention which have the smallest

diameters.

In order to give the screw thread 2a of the proximal

head 2, which 1initially has a conical ©part of
inclination Yy which narrows toward the groove 2b, a
self-tapping end, four milled portions angularly offset

P

by 90° are produced using a milling cutter of radius

R'. The passes roughly intersect two threads, as can be

seen in figures 1 and 8 and thus determine faces 12,

13, 14, 15 with their perpendicular tapping faces 1lZ2a,

13a, 1l4a, 15a, these faces being supplemented by four

flat milled portions of inclination o with respect to

the axis of the screw, as can be seen in particular 1n




5

10

15

20

CA 02390912 2002-06-19

- 7 -
figures 8 and 9, to form faces 16, 17, 18, 19, of which
the edges formed with the faces 12a to 15a constitute

cutting edges 12b to 15b allowing self-boring action.

It will be understood that the head 2, via 1ts self-
boring edges which end practically at the groove 2Db,
will perform a certain amount of self-boring which
begins in the bone threads tapped Dby the distal
threaded part 3, then ends when the self-tappilng
sections of the threads, which sections are determined
by the milled portions 12, 13, 14, 15, come 1into

action.

There has thus been produced a screw which has improved

e

qualities in terms of self-tapping, self-boring and

screwing, then in terms of compressively holding the

two bits of bone fragments, for example of metatarsus,

together.

The invention is not restricted to the various forms of
embodiment described and may involve various embodiment

varliants.
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CLAIMS

1. Self-tapping screw for small-bone surgery,

particularly of the Barouk screw type, comprising a
threaded proximal head (2) and a threaded distal shank

(3), the pitch of the screw thread on the proximal head

being shorter than that of the distal shank, and an
internal passage (4) 1n the manner of a cannula,
characterized in that the distal shank (3) 1s threaded
over 1ts entire length to meet the threaded head (2),
in that the distal end of the distal shank has, apart
from milled portions forming angularly equidistant
self-tapping faces (5, b5a, 6, 6a) on the first distal
threads; at least two milled portions forming angularly
equidistant faces (9, 5a-10, 6a) about the longitudinal

axis of

the screw and such that they, with the cannula-

type passage, determine at least two notches (11) 1n

the end of this passage and, at least two self-boring
edges (5b, 6b) at the distal end of the screw, and 1in
that the distal end of the screw thread of the head
has, aside from milled portions forming angularly
eguidistant self-tapping faces (12 to 15, 12a to 1loa)
on the first threads of the proximal screw thread,
milled portions forming angularly equidistant chamfered
faces (16-19), determining boring edges (12b-15b)
preceded by a short groove (2b) which follows the
distal screw thread.

2. Screw according to c¢laim 1, characterized 1in

that the self-tapping milled portions (5, ©) are
preceded by milled portions (9, 10) determining the
notches (11) and also forming respectively common
perpendicular faces (5a, ©6a) and 1n that angularly
offset milled portions (7, 8) determine, with the said

perpendicular faces (5a, 6a) the said cutting edges
(5b, 6b).
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3. Screw according to claim 1, characterized by
dimensions which lie in the followlng ranges:
- screw length: 10 mm to ©0 mm
- head length 5 - 10 mm
- pitch of distal screw thread: between 1 and
3 mm
= pitch of proximal screw thread: between 0.8
and 2.5 mm
- diameter of the distal ©part (crest of
thread): 2.5 to 5 mm.

4 . Set of several screws according to claim 1,

having different dimensions.

5. Set according to claim 4, characterilized 1n that
it contains a number of screws of different lengths,
but having the same characteristics 1n terms of
diameter and therefore diametral size and self-boring

and self-tapping abililty.

0. Self-tapping screw for small-bone surgery,
particularly of the Barouk screw type, comprising a
threaded proximal head (2) and a threaded distal shank
(3), the pitch of the screw thread on the proximal head
being shorter than that of the distal shank, and an
internal passage (4) 1in the manner of a cannula,
characterized in that the distal shank (3) 1s threaded
over 1its entire length to meet the threaded head (2),
in that the distal end of the distal shank has milled
portions forming angularly equidistant self-tapping
faces (5, 5a, ©6, ©6a) on the first distal threads, at

least two milled portions, preceding said self-tappilng

faces (5, 5a, 6, 6a) and forming angularly equidistant
the

screw and having respectively common perpendicular

o

faces (9, 5a-10, ©6a) about the longitudinal axis of

faces (5a, 6a) with the taping faces and such that

they, with the cannula-type passage, determine at least

two notches (11) 1in the end of this passage, and
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angularly offset milled portions (7, 8) determining
with the said perpendicular faces (5a, ©6a) at least two
self-boring cutting edges (5b, 6b) at the distal end of

the screw, and 1in that the distal end of the screw

thread of the head has, aside from milled portions
forming anqgqularly equidistant self-tapping faces (12 to
15, 12a to 15a) on the first threads of the proximal
screw thread, milled portions forming angularly
equidistant chamfered faces (16-19), determining borilng
edges (12b-15b) preceded by a short groove (2b) which
follows the distal screw thread.

7. Screw according to c¢laim 6 characterized by

dimensions which lie in the following ranges

- screw length : 10 mm to 60 mm

- head length 5 - 10 mm

- pitch of distal screw thread : between 1 and 3
mm

- pitch of proximal screw thread : between 0.8 and
2.5 mm

- diameter of the distal part (crest of thread)
2.5 TO 5 mm,.

8. Set of several screws according to claim 6, having

different dimensions.

9. Set according to claim 8, characterized in that it
contains a number of screws of different lengths, but
having the same characteristics 1in terms of diameter
and therefore diametral size and self-boring and self-

tapping ability.
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