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Description

FIELD OF THE INVENTION

[0001] The present invention relates to medical devic-
es which utilize a threaded locking or closure element.
More specifically, the invention relates to apparatus
which is particularly useful in closing a medical device
and preventing splaying of parts of the medical device.

BACKGROUND OF THE INVENTION

[0002] In the treatment of orthopedic injuries, diseases
or deformities, it is well-known to place artificial implants
in a patient’s body to correct or improve his or her con-
dition. Implant systems and devices are available to fix
bones, muscles, tendons, and/or ligaments together or
in a particular spatial relation so as to promote healing.
For example, in the spinal field, one type of system for
correcting and stabilizing the spine includes a bendable
rod, which is preferably bent to correspond to the normal
curvature of the spine in the particular region of interest.
The rod is engaged to vertebrae along a length of the
spinal column by way of a number of fixation elements.
The variety of fixation elements configured to engage
specific portions of the vertebrae includes hooks config-
ured to engage the vertebral laminae and screws which
can be threaded into parts of the vertebral bone. Rods
or other similar elements can also be useful in correcting
other orthopedic problems.
[0003] In several available rod-implantation systems,
the rod is loaded into a channel in each fixation element.
One example of such a system is the Cotrel-Dubos-
set/CD Spinal System sold by Sofamor Danek Group,
Inc. The CD System includes hooks and bone screws
with an "open-back" configuration, in which the fixation
elements themselves include a body that defines a slot
within which the spinal rod is received. The slot includes
a threaded bore into which a threaded plug is engaged
to clamp the rod within the body of the fixation element.
Details of this technology can be found in U.S. Patent
No. 5,005,562 to Cotrel. Other devices are also known
which have a similar open-back configuration, such as
those disclosed in U.S. Patent Nos. 5,672,176,
5.725,527, 5,738,665, 5,762,833, and 5,728,098,
[0004] One difficulty that has been experienced with
open-back configurations of medical devices is that the
upright legs or wall sections of the body portion can ex-
perience splaying after implantation. For example, in the
spinal field, after a rod is placed into the channel in the
body portion of a open-back spinal fixation element, a
closure or locking element is engaged in the body portion
over the rod to clamp it within the channel so that there
is no relative movement between the rod and the fixation
element. Since no relative motion is possible, stresses
placed on the rod after implantation are transmitted via
the fixation element to the bone. In some cases, these
stresses cause the legs or wall sections of the fixation

element on either side of the slot to splay or move away
from each other. Significant splaying of the fixation ele-
ment generally results in its failure, since the closure or
locking element can no longer be retained in the fixation
element to clamp the rod. When that happens, the rod is
free to move with respect to the fixation element, and
may become disconnected with the fixation element al-
together. In such a case, the therapeutic value of the
implant is obviated, and further injury or complications
may also result.
[0005] To prevent splaying, prior medical devices have
included a nut, cap, clamp or similar apparatus to sur-
round and hold the legs of the fixation element together.
For example, in U.S. Patent No. 5,672,176 to Bieder-
mann et al., a rod is placed into a slot in the fixation ele-
ment, the locking member is engaged with the fixation
element to press down via an intermediary part on the
rod, and an outer nut is threaded on the outside of the
fixation element. Although effective in controlling splay-
ing, these devices have tended to be relatively more ex-
pensive and less efficient to implant compared with de-
vices without an outer nut or cap. The outer nut or cap
also adds to the profile of the medical device, making the
device more difficult to implant in the frequently limited
area in which to perform surgery and/or place an implant.
A larger implant can also result in a higher risk of residual
pain to the patient or potential complications. A prosthetic
implant is disclosed in U.S. Patent No. 5,607,304 to Bai-
ley et al, in which root and crest interference is used to
secure threadedly interengaging components together.
[0006] There is therefore a need remaining in the in-
dustry for medical devices, and particularly orthopedic
devices, which minimize the profile and bulk of the com-
ponents of the device and minimizes the cost and diffi-
culty of using such devices, while still preventing splaying
of the fixation elements.
[0007] According to the present invention there is pro-
vided a medical device, comprising: a receiver member
including a plurality of wall sections separated by a trans-
verse channel, said wall sections defining a longitudinal
bore in said medical device; and a closure member in-
cluding a substantially cylindrical engagement portion
having a longitudinal axis, a forward end, and a screw
thread formed on said engagement portion so that said
engagement portion is adapted to be threadedly engaged
within said bore to said wall sections, characterised in
that said screw thread is a reverse angle screw thread
and in that said closure member has a through-hole for
engaging a tool, extending to said forward end.
[0008] According to a preferred embodiment there may
be provided a medical device, comprising: a receiver
member including a plurality of wall sections defining a
longitudinal bore in said medical device; and a closure
member including a substantially cylindrical engagement
portion having a longitudinal axis, and a reverse angle
thread formed on said engagement portion so that said
engagement portion is adapted to be threadedly engaged
within said bore to said wall sections.
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[0009] Said wall sections preferably include an inner
reverse angle thread corresponding to said reverse angle
thread of said engagement portion of said closure mem-
ber, whereby said reverse angle thread of said wall sec-
tions and said reverse angle thread of said engagement
portion are engaged when said engagement portion is
threadedly engaged within said bore to said wall sections.
[0010] The transverse channel of the invention may be
substantially perpendicular to said longitudinal bore of
said receiver member.
[0011] It is preferred that said receiver member is a
part of a bone fixation device, which may be a bone screw,
and which is preferably a multi-axial bone screw.
[0012] Said bone fixation device may be a spinal hook.
Preferably said reverse angle thread includes a rearward
thread surface, wherein an angle measured from a plane
normal with said longitudinal axis to said rearward thread
surface is between about -1 degrees and -40 degrees.
Said angle may be about -5 degrees.
[0013] It is preferred that said closure member is a set
screw. Said closure member may be a break-off screw.
[0014] A further preferred embodiment provides an ap-
paratus for connecting an elongated member and a bone,
comprising: a receiver member having an inner-threaded
longitudinal bore, a channel communicating with and
substantially perpendicular to said longitudinal bore for
accommodating the elongated member and a fixation
portion for fixing said receiver member to the bone; and
a closure member having a longitudinal axis and an outer
threaded portion for thread engagement with said thread-
ed portion of said receiver member, wherein said thread-
ed portion of said receiver member and said threaded
portion of said closure member include a reverse angle
buttress thread.
[0015] Preferably said reverse angle buttress thread
of said closure member includes a rearward thread sur-
face such that an angle measured from a plane normal
with said longitudinal axis to said rearward thread surface
of said closure member is between about -1 degrees and
-40 degrees, and said reverse angle buttress thread of
said receiver member includes a rearward thread surface
such that an angle measured from a plane normal with
an axis of said longitudinal bore to said rearward thread
surface of said receiver member is between about -1 de-
grees and -40 degrees.
[0016] Said closure member is preferably a set screw.
Said closure member may be a break-off head screw.
[0017] It is preferred that said fixation portion is integral
with said receiver member. Said fixation portion may in-
clude a threaded portion and may include a hook portion.
[0018] Said bore of said receiver member preferably
extends through said receiver member, and said fixation
portion is preferably a bone fixation device which is ac-
commodated within at least a portion of said bore and is
adaptable to be fixed to the bone at any of a plurality of
angles to said bore. Said bone fixation device is prefer-
ably a bone screw and said bone fixation device may be
a hook.

[0019] The present invention provides an apparatus in
which a medical device is closed or locked and splaying
of the medical device is prevented. The invention pro-
vides the further advantages of reducing the size and
profile of the medical device. Not only does elimination
of an outer nut or cap reduce the size, but the reverse
angle thread allows the size of the receiver member itself
to be significantly reduced without a greater risk of splay-
ing. An additional benefit is the reduction in cost and the
difficulty of implantation of such devices by eliminating
unnecessary parts. Other benefits and certain objects of
the invention will be appreciated by one of ordinary skill
in the art and will become apparent upon consideration
of the following written description and accompanying
figures illustrating one embodiment of the present inven-
tion.

DESCRIPTION OF THE DRAWINGS

[0020]

FIG. 1 is a fragmentary, part-sectional view of a pre-
ferred embodiment of the apparatus of the present
invention.
FIG. 2 is a sectional view of part of the receiver mem-
ber of the embodiment of the apparatus of the
present invention illustrated in FIG. 1.
FIG. 3 is a sectional view of one embodiment of the
closure member of the embodiment of the apparatus
of the present invention illustrated in FIG. 1.
FIG. 4 is a front elevation of the embodiment of the
present invention illustrated in FIG. 1, including an
elongated member.
FIG. 5 is a side elevation of the embodiment of the
present invention illustrated in FIG. 4.
FIG. 6A is a side elevation of a laminar hook medical
device with which an embodiment of the present in-
vention is useful.
FIG. 6B is a side elevation of one type of bone screw
medical device with which an embodiment of the
present invention is useful.
FIG. 6C is a side elevation of one type of multi-axial
bone screw medical device with which incorporates
an embodiment of the present invention is useful.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0021] For the purposes of promoting an understand-
ing of the principles of the invention, reference will now
be made to the embodiment illustrated in the drawings
and specific language will be used to describe the same.
It will nevertheless be understood that no limitation of the
scope of the invention is thereby intended, such altera-
tions and further modifications in the illustrated device,
and such further applications of the principles of the in-
vention as illustrated therein, being contemplated as
would normally occur to one skilled in the art to which
the invention relates.
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[0022] Referring generally to FIGS. 1 - 5, there is
shown a medical device 10 according to the present in-
vention. As illustrated, medical device 10 includes a re-
ceiver member 11 and a closure member 12 adapted to
be threadedly engaged to receiver member 11. Medical
device 10, in the illustrated embodiment, is a bone fixation
device used to connect an elongated member (indicated
as R in FIGS. 4 - 6C) to a bone. In that embodiment,
receiver member 11 includes a longitudinal or thread axis
14, a longitudinal bore 15 centered on axis 14, and a
transverse channel 16 for receiving an elongated mem-
ber, which is generally perpendicular to axis 14 and bore
15. Channel 16 is bounded on both sides by legs 20 of
receiver member 11. Receiver member 11 further in-
cludes a fixation portion 22. Fixation portion 22, in a par-
ticular embodiment, is a threaded portion for threading
into a bone, and in another embodiment is a hook portion
for connection to a bone.
[0023] Closure member 12, in a particular embodi-
ment, includes a break-off section 32 and a screw section
34. Break-off section 32 has a generally cylindrical upper
or proximal portion 36 and a thinned neck portion 38.
Break-off section 32 and screw section 34 have holes 40
and 42, respectively, for engaging tools. In one specific
embodiment, holes 40 and 42 have a hexagonal and star
shape, respectively, although other known tool head
shapes may be used. In this embodiment, closure mem-
ber 12 is threadedly engaged with receiver member 11
to a point at which further threaded progression is im-
peded, as for example when the screw section 34 con-
tacts an object within channel 16, such as rod R seated
against wall 24. As further torque is applied to break-off
screw closure member 12, as with an hexagonal driving
tool inserted into hole 40, eventually the stress on the
neck portion 38 is great enough to cause the upper sec-
tion 36 to break off from screw section 34 at neck portion
38. In this way, screw section 34 is firmly seated in bore
15 of receiver member 11 against rod R in channel 16,
and the excess material of the break-off screw, which
assisted in the original threading, is removed.
[0024] In another particular embodiment of closure
member 12, illustrated in FIG. 3, closure member 12 in-
cludes only screw section 34, which may be character-
ized as a set screw. Screw portion 34, and break-off sec-
tion 32 if included in closure member 12 (as in FIGS. 1,
4 and 5), has a longitudinal axis 43. When closure mem-
ber 12 and receiver member 11 are engaged, as illus-
trated in FIG 1, longitudinal axis 43 of closure member
12 and longitudinal axis 14 of receiver member 11 are
colinear.
[0025] Receiver member 11 includes an inner thread
44 inside legs 20, and screw section 34 of closure mem-
ber 12 includes an outer thread 46. Threads 44 and 46
have substantially the same characteristics, so that clo-
sure member 12 is threadably engageable with receiver
member 11 by engaging threads 46 with thread 44.
Threads 44 and 46 will be described by reference to
thread 46, illustrated in FIG. 3. Threads 44 and 46 are

reverse angle threads. As used herein, "reverse angle
thread" refers to a thread wherein the rearward-facing
thread surface or load flank is sloped so that, for a given
cross-section of the thread through the longitudinal axis
of the screw, a point on the rearward-facing thread sur-
face at the root of the thread is closer to the distal or
forward end of the screw than a point on the rearward-
facing thread surface at the crest of the thread.
[0026] As shown in FIG. 3, closure member 12 has a
reverse angle thread 46 including forward-facing thread
surface 50 and rearward-facing thread surface 52.
Thread 44 (see FIG. 2) has a corresponding forward
thread surface 50’ and a rearward thread surface 52’.
Point 60, depicted in FIG. 3 at the root of rearward thread
surface 52, is closer than point 62 (at the crest of rearward
surface 52) to the forward end 64 of screw section 34.
To define the angles of the thread surfaces, plane 54
normal to longitudinal axis 43 is also shown. As used
herein, an angle measured clockwise from a normal
plane (such as plane 54) to the rearward thread surface
is a negative angle, and an angle measured clockwise
from a normal plane (such as plane 54) to the forward
thread surface is a positive angle. Thus, pressure angle
α of thread 46 (illustrated in FIG. 3) is negative, since the
measurement is clockwise from the thread root at plane
54 to rearward thread surface 52, as indicated by the
arrow. Flank angle β in FIG. 3, representing the clockwise
angle from plane 54 to forward thread surface 50, is pos-
itive. Accordingly, a reverse angle thread includes a rear-
ward surface such that α is a negative angle.
[0027] In one particular embodiment of the present in-
vention, illustrated in FIG. 3, pressure angle α is -5 de-
grees, and flank angle β is 45 degrees. However, it is
understood that one of ordinary skill in the art will recog-
nize that other negative values of pressure angle α, in-
cluding values between about -1 degree and at least -40
degrees, and other values of flank angle β are within the
scope of the present invention. As noted above, reverse
angle thread 44 of receiver member 11 is configured sub-
stantially similarly to reverse angle thread 46 of closure
member 12 so that threads 44 and 46 can be engaged.
Accordingly, rearward thread surface 52’ of thread 44
forms a negative pressure angle, i.e., one measured
clockwise from a plane normal to axis 14 to rearward
thread surface 52’, of substantially the same magnitude
as pressure angle α illustrated in FIG. 3. Forward thread
surface 50’ of thread 44 (FIG. 2) forms a positive flank
angle of substantially the same magnitude as flank angle
β illustrated in FIG. 3.
[0028] In use, closure member 12 is threaded into re-
ceiver member 11 such that reverse angle thread 46 of
closure member 12 is engaged with reverse angle thread
44 of receiver member 11. When closure member 12 and
receiver member 11 are threadedly engaged, rearward
thread surface 52 of closure member 12 will abut rear-
ward thread surface 52’ of receiver member 11, and for-
ward thread surface 50 of closure member 12 will abut
forward thread surface 50’ of receiver member 11. Any
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force tending to splay legs 20, such as a force outward
from and perpendicular to axis 14 of FIG. 2, will tend to
move rearward thread surface 52’ of receiver member
11 against and into an interference fit with rearward
thread surface 52 of closure member 12. The abutment
of rearward thread surfaces 52 and 52’ prevent splaying
of legs 20 outward from longitudinal axis 14 of receiver
member 11.
[0029] It will be appreciated that any medical device
which includes a holder or receiver member that tends
to splay can incorporate the present invention. As indi-
cated above, in a preferred embodiment of the present
invention medical device 10 is a bone fixation device for
connecting an elongated member and a bone, and par-
ticularly an "open-back" bone fixation device. Examples
of such devices are illustrated in FIGS. 6A - 6C. FIG. 6A
illustrates an open-back laminar hook 100 having an in-
tegral U-shaped bone fixation portion 102, and FIG. 6B
illustrates an open-back bone screw 110 having an inte-
gral threaded bone fixation portion 112. Hook 100 and
screw 110 include receiver members 104 and 114, re-
spectively, which are substantially similar to receiver
member 11 depicted in FIG. 1, and are thus able to re-
ceive rod R in a seated engagement. Hook 100 and screw
110 also include closure members 106 and 116, respec-
tively, which are substantially similar to closure member
12 of FIG. 1, and thus operate in the same manner as
described above with respect to the embodiment of the
invention illustrated in FIGS. 1 - 5.
[0030] In the realm of bone fixation devices, the
present invention may also be used in connection with a
multi-axial bone screw or-bone hook system in which the
fixation element is rotatable within a body element. One
example of such a system is found in U.S. Patent No.
5,797,911 to Sherman, et al., owned by the Assignee of
the present invention and an embodiment of which is
illustrated in FIG. 6C. Multi-axial device 120 includes a
receiver member 122 similar to receiver member 11 of
FIG. 1, the principal differences being that bone fixation
portion 124 (illustrated as a bone screw in FIG. 6C) of
multi-axial device 120 is not integral with receiver mem-
ber 122, and is free to rotate within bore 126 which ex-
tends from top to bottom through receiver member 122.
Multi-axial device 120 also includes a closure member
128 which is substantially similar to closure member 12
of FIG. 1, and thus operates in the same manner as de-
scribed above with respect to the embodiment of the in-
vention illustrated in FIGS. 1 - 5.
[0031] It is preferred that both closure member 12 and
receiver member 11 be manufactured from bio-compat-
ible materials, and preferably metals such as titanium or
stainless steel. It is also preferred that the reverse angle
thread be formed integrally on the outside of closure
member 12 and on the inside of receiver member 11 prior
to the use of the medical device. However, forming an
integral reverse angle thread 44 on the inside of receiver
member 11 prior to use is not strictly necessary, so long
as closure member 12 can be twisted into receiver mem-

ber 11 so that reverse angle thread 46 of closure member
12 gouges the insides of legs 20 to form a threaded en-
gagement between closure member 12 and receiver
member 11.
[0032] While the invention has been illustrated and de-
scribed in detail in the drawings and foregoing descrip-
tion, the same is to be considered as illustrative and not
restrictive in character, it being understood that only the
preferred embodiment has been shown and described
and that all changes and modifications that come within
the scope of the invention as defined by the claims are
desired to be protected.

Claims

1. A medical device (10; 100; 110; 120), comprising:

a receiver member (11; 104; 114; 122) including
a plurality of wall sections (24) separated by a
transverse channel (16), said wall sections (24)
defining a longitudinal bore (15; 126) in said
medical device (10; 100; 110; 120); and
a closure member (12; 106; 116; 128) including
a substantially cylindrical engagement portion
(34) having a longitudinal axis (43), a forward
end (64), and a screw thread (46) formed on
said engagement portion (34) so that said en-
gagement portion (34) is adapted to be thread-
edly engaged within said bore (15; 126) to said
wall sections (24), characterised in that
said screw thread is a reverse angle screw
thread (46) and in that said closure member (12;
106; 116; 128) has a through-hole (42) for en-
gaging a tool, extending to said forward end (64).

2. The medical device of claim 1, wherein said wall sec-
tions (24) include an inner reverse angle thread (44)
corresponding to said reverse angle thread (46) of
said engagement portion (34) of said closure mem-
ber (12; 106; 116; 128), whereby said reverse angle
thread (44) of said wall sections (24) and said reverse
angle thread (46) of said engagement portion (34)
are engaged when said engagement portion (34) is
threadedly engaged within said bore (15; 126) to said
wall sections (24).

3. The medical device of claim 1 or 2, wherein said
transverse channel (16) of the receiver member (11;
104; 114; 122) is substantially perpendicular to said
longitudinal bore (15; 126) of said receiver member
(11; 104; 114; 122).

4. The medical device of any of claims 1 to 3, wherein
said receiver member (11; 104; 114; 122) is a part
of a bone fixation device (10; 100; 110; 120).

5. The medical device of claim 4, wherein said bone
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fixation device (10; 110; 120) is a bone screw (10;
110; 120).

6. The medical device of claim 4 or 5, wherein said
bone fixation device (120) is a multi-axial bone screw
(120).

7. The medical device of claim 4, wherein said bone
fixation device (100) is a spinal hook (100).

8. The medical device of any of claims 1 to 7, wherein
said reverse angle thread (46) formed on said en-
gagement portion (34) includes a rearward thread
surface (52), with a negative angle (α) measured
from a plane (54) normal with said longitudinal axis
(43) to said rearward thread surface (52).

9. The medical device of claim 8, wherein said negative
angle (α) is between about -1 degrees and -40 de-
grees.

10. The medical device of claim 9, wherein said angle
(α) is about -5 degrees.

11. The medical device of any of claims 1 to 10, wherein
said closure member (12; 106; 116; 128) is a set
screw.

12. The medical device of any of claims 1 to 10, wherein
said closure member (12; 106; 116; 128) is a screw
with a break-off section (32).

13. The medical device of claim 3, wherein said device
incorporates a fixation portion (124) and said receiv-
er member (122) has a top surface and a bottom
surface, and said longitudinal bore (126) goes
through said top surface and said bottom surface.

14. The medical device of claim 13, wherein said bore
(126) accommodates at least a portion of a bone
screw (124).

15. The medical device of claim 3, 13 or 14, further com-
prising a rod R received by said receiver member
(11; 104; 114; 122) via said channel (16).

16. The medical device of claim 1, wherein said thread
has a forward facing thread surface (50) and a rear-
ward facing thread surface (52) that meet at a point
(62), and a further point (60) at the root of said rear-
ward facing thread surface (52) is closer to said for-
ward end (64) than said point (62) at which the for-
ward facing surface (50) meets the rearward facing
surface (52).

Patentansprüche

1. Medizinische Vorrichtung (10; 100; 110; 120), das
aufweist:

ein Aufnehmerelement (11; 104; 114; 122) mit
mehreren Wandabschnitten (24), die durch ei-
nen Querkanal (16) getrennt sind, wobei die
Wandabschnitte (24) eine Längsbohrung (15;
126) in der medizinischen Vorrichtung (10; 100;
110; 120) abgrenzen; und
ein Verschlusselement (12; 106; 116; 128), das
einen im Wesentlichen zylinderförmigen Ein-
griffsabschnitt (34) mit einer Längsachse (43),
einem vorderen Ende (64) und einem an dem
Eingriffsabschnitt (34) ausgebildetem Gewinde
(46) aufweist, so dass der Eingriffsabschnitt (34)
angepasst ist, um in Gewindeeingriff mit
Wandabschnitten (24) innerhalb der Bohrung
(15; 126) gebracht zu werden,
dadurch gekennzeichnet, dass
das Gewinde ein mit rückwärts gerichtetem
Flankenwinkel versehenes Gewinde (46) ist und
dadurch gekennzeichnet, dass das Ver-
schlusselement (12; 106; 116; 128) eine Durch-
gangsbohrung (42) aufweist, die sich zum vor-
deren Ende (64) erstreckt, um ein Werkzeug ein-
zugreifen.

2. Medizinische Vorrichtung nach Anspruch 1, wobei
die Wandabschnitte (24) ein Innengewinde (44) mit
rückwärts gerichtetem Flankenwinkel, das dem Ge-
winde (46) mit rückwärts gerichtetem Flankenwinkel
des Eingriffsabschnitts (34) des Verschlussele-
ments (12; 106; 116; 128) entspricht, wodurch das
Gewinde (44) mit rückwärts gerichtetem Flanken-
winkel der Wandabschnitte (24) und das Gewinde
(46) mit rückwärts gerichtetem Flankenwinkel des
Eingriffsabschnitts (34) miteinander in Eingriff ge-
bracht werden, wenn der Eingriffsabschnitt (34) in-
nerhalb der Bohrung (15; 126) in Gewindeeingriff mit
den Wandabschnitten (24) gebracht wird.

3. Medizinische Vorrichtung nach Anspruch 1 oder 2,
wobei der Querkanal (16) des Aufnehmerelements
(11; 104; 114; 122) im Wesentlichen Senkrecht zur
Längsbohrung (15; 126) des Aufnehmerelements
(11; 104; 114; 122) ist.

4. Medizinische Vorrichtung nach jedem der Ansprü-
che 1 bis 3, wobei das Aufnehmerelement (11; 104;
114; 122) ein Teil eines Knochenfixiergeräts (10;
100; 110; 120) ist.

5. Medizinische Vorrichtung nach Anspruch 4, wobei
das Knochenfixiergerät (10; 110; 120) eine Kno-
chenschraube (10; 110; 120) ist.

9 10 
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6. Medizinische Vorrichtung nach Anspruch 4 oder 5,
wobei das Knochenfixiergerät (120) eine mehrach-
sige Knochenschraube (120) ist.

7. Medizinische Vorrichtung nach Anspruch 4, wobei
das Knochenfixiergerät (100) ein Wirbelsäulenha-
ken (100) ist.

8. Medizinische Vorrichtung nach einem der Ansprü-
che 1-7, wobei das an dem Eingriffsabschnitt (34)
ausgebildete Gewinde (46) mit rückwärts gerichte-
tem Flankenwinkel eine rückseitige Gewindefläche
(52) mit einem negativen Winkel (α), der von einer
Ebene (54), die senkrecht zur Längsachse (43) ist,
zur rückseitigen Gewindefläche (52) gemessen wird,
umfasst.

9. Medizinische Vorrichtung nach Anspruch 8, wobei
der negative Winkel (α) zwischen etwa -1° bis etwa
-40° liegt.

10. Medizinische Vorrichtung nach Anspruch 9, wobei
der Winkel (α) etwa -5° beträgt.

11. Medizinische Vorrichtung nach jedem der Ansprü-
che 1 bis 10, wobei das Verschlusselement (12; 106;
116; 128) eine Stellschraube ist.

12. Medizinische Vorrichtung nach jedem der Ansprü-
che 1 bis 10, wobei das Verschlusselement (12; 106;
116; 128) eine Schraube mit einem Sollbruchab-
schnitt (32) ist.

13. Medizinische Vorrichtung nach Anspruch 3, wobei
die Vorrichtung einen Fixierabschnitt (124) ein-
schließt, und das Aufnehmerelement (122) eine obe-
re Fläche und eine untere Fläche aufweist, und die
Längsbohrung (126) durch die obere Fläche und die
untere Fläche verläuft.

14. Medizinische Vorrichtung nach Anspruch 13, wobei
die Bohrung (126) mindestens einen Abschnitt einer
Knochenschraube (124) aufnimmt.

15. Medizinische Vorrichtung nach Anspruch 3, 13 oder
14, die feiner einen Stab R umfasst, der durch das
Aufnehmerelement (11; 104; 114; 122) über den Ka-
nal (16) aufgenommen wurde.

16. Medizinische Vorrichtung nach Anspruch 1, wobei
das Gewinde (46) eine nach vorne gerichtete Ge-
windefläche (50) und eine nach hinten gerichtete Ge-
windefläche (52) aufweist, die sich an einen Punkt
(62) treffen, und ein weiterer Punkt (60) am Ursprung
der nach hinten gerichteten Gewindefläche (52) nä-
her ist am vorderen Ende (64) als der Punkt (62), bei
dem sich die nach vorne gerichtete Fläche (50) und
die nach hinten gerichtete Fläche (52) treffen.

Revendications

1. Dispositif médical (10 ; 100; 110 ; 120),
comprenant :

un élément de réception (11; 104; 114; 122) en-
globant plusieurs sections de paroi (24) sépa-
rées par un canal transversal (16), lesdites sec-
tions de paroi (24) définissant un alésage longi-
tudinal (15; 126) dans ledit dispositif médical
(10 ; 100; 110 ; 120); et
un élément de fermeture (12 ; 106 ; 116 ; 128)
englobant une partie d’engagement pratique-
ment cylindrique (34) comportant un axe longi-
tudinal (43), une extrémité avant (64), et un fi-
letage (46) formé sur ladite partie d’engagement
(34), de sorte que ladite partie d’engagement
(34) peut être engagée par filetage dans ledit
alésage (15 ; 126) sur lesdites sections de paroi
(24), caractérise en ce que
ledit filetage est un filetage à angle inverse (46)
et en ce que ledit élément de fermeture (12;
106 ; 116; 128) comporte un trou traversant (42),
pour l’engagement d’un outil, s’étendant vers la-
dite extrémité avant (64).

2. Dispositif médical selon la revendication 1, dans le-
quel lesdites sections de paroi (24) englobent un fi-
letage interne à angle inverse (44) correspondant
audit filetage à angle inverse (46) de ladite partie
d’engagement (34) dudit élément de fermeture (12 ;
106 ; 116 ; 128), ledit filetage à angle inverse (44)
desdites sections de paroi (24) et ledit filetage à an-
gle inverse (46) de ladite partie d’engagement (34)
étant ainsi engagés lorsque ladite partie d’engage-
ment (34) et engagée par filetage dans ledit alésage
(15 ; 126) sur lesdites sections de paroi (24).

3. Dispositif médical selon les revendications 1 ou 2,
dans lequel ledit canal transversal (16) de l’élément
de réception (11 ; 104; 114; 122) est substantielle-
ment perpendiculaire audit alésage longitudinal (15;
126) dudit élément de réception (11; 104; 114; 122).

4. Dispositif médical selon l’une quelconque des reven-
dications 1 à 3, dans lequel ledit élément de récep-
tion (11 ; 104; 114; 122) est une partie d’un dispositif
de fixation d’un os (10; 100; 110; 120).

5. Dispositif médical selon la revendication 4, dans le-
quel ledit dispositif de fixation de l’os (10; 110; 120)
est constitué par une vis à os (10; 110; 120).

6. Dispositif médical selon la revendication 4 ou 5, dans
lequel ledit dispositif de fixation de l’os (120) est
constitué par une vis à os à axes multiples (120).

7. Dispositif médical selon la revendication 4, dans le-
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quel ledit dispositif de fixation de l’os (100) est un
crochet vertébral (100).

8. Dispositif médical selon l’une quelconque des reven-
dications 1 à 7, dans lequel ledit filetage à angle in-
verse (46) formé sur ladite portion d’engagement
(34) inclut une surface arrière de filetage (52), avec
un angle négatif (α) mesuré à partir d’un plan (54)
perpendiculaire audit axe longitudinal (43) vers ladi-
te surface arrière du filetage (52).

9. Dispositif médical selon la revendication 8, dans le-
quel ledit angle négatif (α) est entre environ -1 de-
grés et -40 degrés.

10. Dispositif médical selon la revendication 9, dans le-
quel ledit angle (α) est d’environ -5 degrés.

11. Dispositif médical selon l’une quelconque des reven-
dications 1 à 10, dans lequel ledit élément de ferme-
ture (12; 106; 116; 128) est une vis de blocage.

12. Dispositif médical selon l’une quelconque des reven-
dications 1 à 10, dans lequel ledit élément de ferme-
ture (12; 106; 116 ; 128) est une vis avec une section
à rupture (32).

13. Dispositif médical selon la revendication 3, dans le-
quel ledit dispositif incorpore une portion de fixation
(124) et ledit élément de réception (122) a une sur-
face supérieure et une surface inférieure, et ledit alé-
sage longitudinal (126) traverse ladite surface supé-
rieure et ladite surface inférieure.

14. Dispositif médical selon la revendication 13, dans
lequel ledit alésage (126) loge au moins une portion
d’un os à vis (124)

15. Dispositif médical selon la revendication 3, 13 ou 14,
comprenant en outre une tige R reçue par ledit élé-
ment de réception (I1; 104 ; 114 ; 122) via ledit canal
(16).

16. Dispositif médical selon la revendication 1, dans le-
quel ledit filetage (46) comporte une surface de file-
tage faisant face vers l’avant (50) et une surface de
filetage faisant face vers l’arrière (52) qui se rencon-
trent à un point (62), et un autre point (60) à la base
de ladite surface de filetage, faisant face vers l’ar-
rière (52) est plus proche de ladite extrémité avant
(64) que ledit point (62) au niveau duquel la surface
faisant face vers l’avant (50) rencontre la surface
faisant face vers l’arrière (52).
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