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Description

Field of the Invention

[0001] This invention relates generally to a spinal im-
plant assembly, and more particularly to a spinal implant
connection assembly.

Background of the Invention

[0002] Spinal implant systems provide a rod for sup-
porting the spine and properly positioning components
of the spine for various treatment purposes. Bolts or
screws are typically secured into the vertebrae for con-
nection to the supporting rod. These bolts must frequently
be positioned at various angles due to the anatomical
structure of the patient, the physiological problem, and
the preference of the physician. It is difficult to provide
secure connection between the spinal support rod and
these connecting bolts at various angles, and where
there are differing distances between the rod and bolts
and different heights relative to these components.
[0003] In US-A-5047029 a rod and bolt are each held
within a holder and are anchored to it by threaded nuts.
There is no provision for movement of the parts.
[0004] Similar defects arise in US-A-5053034 whose
rod- and bolt-connecting members are either rotatable
with respect to each other when disengaged or not when
engaged.
[0005] The preamble of claim 1 is based on this dis-
closure.
[0006] US-A-5261909 shows an eye bolt with a head
having an interface surface to engage an interface wash-
er which has a further interface surface to engage a rod.
Use of such a system will require the height of the eye
bolt to be extremely accurately aligned.

Summary of the Invention

[0007] It is an object of the invention to provide a con-
nection assembly which will securely engage a spinal
support rod to connecting bolts.
[0008] It is a further object of the invention to provide
a connection assembly which will provide for engage-
ment of the spinal support rod to the connecting bolts
where the connecting bolts are at a variety of angles rel-
ative to the vertical, taken when the patient is lying down.
[0009] It is yet another object of the invention to provide
a connection assembly which will allow connection be-
tween a spinal support rod and connecting bolts at a va-
riety of vertical and horizontal distances between the rod
and bolts.
[0010] These and other objects are accomplished by
a connection assembly for connecting a spinal implant
rod to a spinal implant bolt which includes a rod connect-
ing member having an aperture for receiving a portion of
the rod and a bolt connecting member having an aperture
for receiving a portion of the bolt. The rod connecting

member and bolt connecting member are rotatably en-
gaged to one another. In one embodiment a rod interface
washer is positioned over a portion of the rod connecting
member, and a bolt interface washer is positioned over
a portion of the bolt connecting member. The rod inter-
face washer and bolt interface washer are moveable in
part between the rod connecting member and the bolt
connecting member, the rod connecting washer being
fixed against rotation relative to the rod connecting mem-
ber and the bolt interface washer being fixed against ro-
tation relative to the bolt interface washer. Structure ex-
tendable into at least one of the apertures is provided,
so as to urge one of the rod and bolt toward the other,
and to cause the washers to be pressed together be-
tween the rod and the bolt, preventing rotation of the rod
interface washer and rod connecting member relative to
the bolt interface washer and bolt connecting member,
and securing the rod to the bolt.
[0011] In another embodiment, a slide-in pin assembly
is used to rotatably engage the rod connecting member
to the bolt connecting member. A partially open clasp
can replace the enclosed aperture of the rod connecting
member and/or the bolt connecting member.
[0012] In another embodiment of the invention, a
wedge nut is used to urge the interface washer away
from the bolt and toward the rod. The rod will be pressed
outwardly against the rod connecting member and the
bolt will be pressed outwardly against the bolt connecting
member.
[0013] In another embodiment, a single washer takes
the place of the rod interface washer and the bolt interface
washer. This compound washer has engagement struc-
ture such as grooves on each side for engaging the rod
and the bolt so as to prevent relative rotation of the rod
connecting member and the bolt connecting member.

Brief Description of the Drawings

[0014] There are shown in the drawings embodiments
which are presently preferred, it being understood, how-
ever, that the invention is not limited to the precise ar-
rangements and instrumentalities shown, wherein:

Fig. 1 is a front elevation of a rod connecting member
and bolt connecting member according to the inven-
tion, partially in phantom.
Fig. 2 is a plan view.
Fig. 3 is a front elevation of an interface washer ac-
cording to the invention.
Fig. 4 is a side elevation.
Fig. 5 is an opposite side elevation.
Fig. 6 is a front elevation, partially in cross-section
and partially in phantom, of a connection assembly
according to the invention in a positioning mode.
Fig. 7 is a plan view, partially broken away and par-
tially in phantom.
Fig. 8 is a front elevation, partially in cross section
and partially in phantom, of a connection assembly
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according to the invention in a secured mode.
Fig. 9 is a plan view, partially broken away and par-
tially in phantom.
Fig. 10 is a perspective view.
Fig. 11 is a perspective view of a connection assem-
bly according to the invention in a secured mode in
a spinal column.
Fig. 12 is a front elevation, partially broken away and
partially in phantom, of a connection assembly ac-
cording to an alternative embodiment of the inven-
tion.
Fig. 13 is a top plan view, partially broken away.
Fig. 14 is a section taken along line 14-14 in Fig. 13.
Fig. 15 is an exploded perspective of an alternative
connection assembly according to the invention.
Fig. 16 is a front elevation, partially broken away, of
a connection assembly according to still another al-
ternative embodiment.
Fig. 17 is a top plan view.
Fig. 18 is a side elevation viewed from line 18-18 in
Fig. 17.
Fig. 19 is a front elevation, partially broken away and
partially in phantom, of another embodiment.
Fig. 20 is a side elevation of an interface washer
according to an alternative embodiment.

Detailed Description of the Preferred Embodiments

[0015] There is shown in Figs. 1-2 a spinal implant con-
nection assembly 10 according to the invention. The
swivel assembly connection 10 comprises a rod connect-
ing member 14 and a bolt connecting member 18. The
rod connecting member 14 has an aperture 22 for receiv-
ing a rod in a spinal implant system. Structure for urging
the rod within the aperture 24, such as the set screw 24,
is provided through a suitable threaded opening in the
rod connecting member 14 so as to be extendable into
the aperture 22. The bolt connecting member 18 has an
aperture 26 for receiving a bolt or screw of a spinal implant
system.
[0016] The rod connecting member 14 and bolt con-
necting member 18 are attached by a rotatable connec-
tion. The rotatable connection can be of any suitable de-
sign. It is preferable that the swivel connection have a
snap-together construction to facilitate the assembly of
the final device. In one suitable design, the rod connect-
ing member 14 can have a male protrusion 30 and the
bolt connecting member 18 can have a corresponding
female cavity formed in a neck 32. A flared end portion
36 of the male protrusion 30 can be provided to cooperate
with a corresponding portion of the female cavity to pro-
vide snap-in engagement. The male protrusion 30 is pref-
erably symmetrical about its long axis to facilitate rotation
in the female cavity, and will thereby provide a swivel
connection between the rod connecting member 14 and
the bolt connecting member 18.
[0017] Alternatively, the male and female connections
could be provided by a threaded member, such as a

screw, and a threaded opening in one of the rod connect-
ing member 14 and the bolt connecting member 18. The
screw would extend through an opening in one of the rod
connecting member 14 and bolt connecting member 18
to connect to the threaded opening in the other member,
so as to rotatably engage the two members together.
[0018] The rod connecting member 14 can have a
washer seat portion 40. A seat that is substantially rec-
tangular in cross section is currently preferred, but the
seat 40 can be of any suitable shape. A washer stop
surface 44 can be provided by an enlarged portion of the
rod connecting member 14. The bolt connecting member
can have a washer seat 48 and a similar washer stop
surface 52.
[0019] An interface washer 60 according to the inven-
tion is shown in Figs. 3-5. The interface washer can be
any of several suitable shapes, including the semi-oval
shape that is depicted. One surface of the interface wash-
er 60 has an engagement surface 62, which preferably
has an engagement groove 64 for engaging a cylindrical
rod, bolt or screw surface. The engagement groove 64
runs substantially diametrically through the oval washer.
A central opening 68 in the washer corresponds in shape
to the cross-sectional shape of the respective washer
seat to which it is engaged, whether the washer seat 40
of the rod connecting member 14 or the washer seat 48
of the bolt connecting member 18. In the currently pre-
ferred embodiment, the corresponding openings and
washer seats are of substantially rectangular shape, al-
though this shape could vary and be of varying size, and
could also be different for the washer seat 40 of the rod
connecting member 14 and the washer seat 48 of the
bolt connecting member 18.
[0020] The interface washer 60 has a washer connec-
tion surface 66 opposite to the engagement surface 62.
The washer connection surface 66 preferably includes
structure for facilitating the engagement of the washer
against rotational movement relative to another interface
washer against which it is pressed. This engagement
structure is preferably a plurality of variable angle ridges
72 which radiate from the rotational center of the interface
washer 60, as will be explained below.
[0021] The complete rotatable connection assembly
10 is shown in Figs. 6-7. A rod 80 is positioned in the
aperture 22 of the rod connecting member 14. A post 84
of a bolt 88 that is connected to a screw portion 92 is
positioned through the aperture 26 of the bolt connecting
member 18. It will be appreciated that the screw 92 is
typically oriented somewhat vertically into the spine when
the patient is lying horizontally. The rod 80 extends some-
what horizontally along the length of the spine of the pa-
tient, again when the patient is lying.
[0022] Two interface washers 60 are provided with the
connection assembly of the invention according to this
embodiment. A first interface washer 60 is provided over
the washer seat 40 of the rod connecting member 14. A
second interface washer 96, preferably similar in con-
struction to the interface washer 60, is positioned over
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the washer seat 48 of the bolt connecting member 18.
The washer connection surfaces 66 of each washer face
one another in the completed assembly. In the present
embodiment, the bolt interface washer 96 is substantially
identical to the rod interface washer 60, and includes an
engagement groove 64, an opening 68, and variable an-
gle surfaces 72. The variable angle surfaces 72 of the
rod interface washer 60 and the bolt interface washer 96
face one another in the assembled swivel connection as-
sembly. This permits mutual engagement of the rod in-
terface washer 60 and the bolt interface washer 96.
[0023] The rod interface washer 60 and bolt interface
washer 96 are oriented substantially 180° to one another
because of the orientation of the rod connecting member
14 and bolt connecting member 18. The width of the in-
terface washers 60 and 96 is less than the distance be-
tween the respective washer stop surface 44 of the rod
connecting member 14 and the washer stop surface 52
of the bolt connecting member 18. There is therefore
some freedom of movement of the interface washers 60
and 96 between to the rod connecting member 14 and
bolt connecting member 18. Also, because the variable
angle surfaces 72 are non-engaged, the rod connecting
member 14 and rod interface washer 60 can rotate freely
with respect to the bolt connecting member 18 and the
bolt interface washer 96.
[0024] The aperture 22 of the rod connecting member
14 and aperture 26 of the bolt connecting member 18 are
larger in dimension than the cross section of the rod 80
and bolt 88, such that movement of each within the re-
spective aperture is possible. The flexibility of the inven-
tion in making a connection between the rod 80 and a
plurality of bolts 88 is provided because the swivel as-
sembly can be moved up and down over the portion 84
and horizontally over the rod 80, as can be seen from
Figs. 6-7. The rod 80 and bolt 88 can be in differing an-
gular positions, because the rod connecting member 14
and bolt connecting member 18 can rotate relative to
each other. Finally, the linear distance between the rod
80 and bolt 88 can be adjusted because of the variability
provided by the apertures 22 and 26. Also, different sizes
of spinal implant connection assemblies 10 according to
the invention can be provided, and with different thick-
nesses of interface washers 60 and 96, such that differing
distances between the rod 80 and bolt 88 can be accom-
modated.
[0025] The manner of connection of the spinal implant
connection assembly 10 according to the invention to the
rod 80 and the bolt 88 is depicted in Figs. 8-11. When
the rod connecting member 14 and bolt connecting mem-
ber 18 have been properly positioned over the rod 80
and bolt 88, it is necessary to tighten the connection to
retain this position. This is accomplished by use of the
set screw 24. The set screw 24 is threaded into the ap-
erture 22 (Fig. 8) where it contacts the side of the rod 80
and forces the rod 80 toward the bolt connecting member
18. The rod 80 contacts the rod interface washer 60, and
preferably engages the engagement groove 64 as pre-

viously described. This will force the rod interface washer
60 against the bolt interface washer 96. The variable an-
gle surfaces 72 of each will engage to prevent further
rotation of the rod connecting member 14 and bolt con-
necting member 18 relative to one another, because the
rod interface washer 60 and bolt interface washer 96 are
fixed relative to the respective rod connecting member
14 and bolt connecting member 18. The assembly be-
comes unitary and cannot swivel when they are engaged.
As the set screw 24 is threaded further into the cavity 22,
the rod interface washer 60 and bolt interface washer 96
are forced further toward the bolt 88. The bolt 88 is en-
gaged by the bolt interface washer 96, preferably by an
engagement groove 64. This will force the bolt 88 against
a lateral surface 90 of the aperture 26 to secure the bolt
88 in place. The entire assembly will thereby become
locked against movement. Adjustments can be made by
loosening the set screw 24 and then re-tightening the set
screw when the preferred position has been located.
[0026] The advantages of the invention are shown in
Fig. 10. An X, Y, and Z axis are illustrated for purposes
of reference. Prior to fixation, the bolt connecting member
18 can move along the Y axis by sliding over the bolt 88.
It can be seen that rotation about the Y axis is also pos-
sible, since the bolt connecting member 14 can rotate
around the bolt 88, as illustrated by the arrow 100. The
assembly can be moved along the X axis because the
rod connecting member 14 can slide over the rod 80 prior
to fixation. The assembly can be rotated about the X axis,
as illustrated by the arrow 102, because the rod connect-
ing member 14 can rotate around the rod 80. The as-
sembly can be moved along the Z axis because either
or both of rod connecting member 14 and the bolt con-
necting member 18 can permit respective movement of
the rod 80 and/or the bolt 88 in the aperture of each. The
set screw 24 can be used to fix the assembly in place at
the desired position along the Z axis. The assembly is
capable of rotation about the Z axis because the rod con-
necting member 14 and the bolt connecting member 18
are rotatably engaged to one another. The invention
thereby provides for omnidirectional adjustment while in
place during an operation, and permits both active and
passive translational and rotational adjustments without
additional washers or nuts.
[0027] The connection assembly as installed in a spi-
nal column 110 is shown in Fig. 11. The bolts 88 are
inserted into the vertebrae 114 in the position that is de-
sired by the surgeon. The rod 80 is bent so as to align
with the bolts 88. It can be seen from Fig. 11 that precise
alignment of the rod 80 with the differing heights and
relative angles of the bolts 88 is difficult. The invention
provides flexibility in the connection of the rod 80 to the
bolts 88 by permitting relative height adjustment of the
rod 80 to the bolts 88, angular adjustment about the X
and Y axes (Fig. 10) and linear adjustment about the X,
Y and Z axes. The set screws 24 are tightened by the
surgeon when the desired position is obtained to secure
the connection assembly in position.

5 6 



EP 1 500 375 B1

5

5

10

15

20

25

30

35

40

45

50

55

[0028] The manner by which the rod connecting mem-
ber 14 is rotatably secured to the bolt connecting member
18 is also capable of variations. Rivets, screws, pivot pins
and various male-female connections are also possible.
An alternative connection assembly is shown in Figs.
12-15. According to this embodiment, a rod connecting
member 130 has an aperture 134 adapted to receive the
rod 80. Suitable fastening structure such as the set screw
138 can be provided in a threaded opening 140 to urge
the rod 80 within the aperture 134. A bolt connecting
member 150 has an aperture 152 adapted to receive the
bolt 88. The bolt connecting member 150 has an end
which terminates in an extension 154 which has an open-
ended slot 156. A pin 158 that is connected to the rod
connecting member 130 has a head 160 which is adapted
to fit behind the slot 156 and engage the slotted extension
154 in the manner depicted in Figs. 14-15. This will ro-
tatably engage the rod connecting member 130 to the
bolt connecting member 150. A rod interface washer 164
and a bolt interface washer 168 are provided. The rod
interface washer 164 and bolt interface washer 168 in-
clude suitable engagement structure such as grooves by
which relative rotation of the washers is prevented when
the washers are pressed together. The rod interface
washer 164 does not rotate relative to the rod connecting
member 130, and the bolt interface washer 168 does not
rotate relative to the bolt connecting member 150. Tight-
ening of the set screw 138 will urge the rod 80 against
the rod interface washer 164. This will cause the rod in-
terface washer 164 to engage the bolt interface washer
168 which in turn will engage the bolt 88 and cause the
bolt 88 to engage the bolt connecting member 150. The
rod interface washer 164 and bolt interface washer 168,
when secured in position, will also cover the open-ended
slot 156 to prevent the slippage of the pin 158 out of the
slot 156.
[0029] Yet another embodiment of the invention is
shown in Figs. 16-18. In this embodiment, the rod 80 is
positioned through a suitable aperture in rod connecting
member 190. The bolt 88 is positioned through a suitable
aperture or opening in a bolt connecting member 194.
As previously described, the rod connecting member 190
and bolt connecting member 194 are rotatably engaged
to one another. A rod interface washer 198 is provided
and does not rotate relative to the rod connecting member
190. A bolt interface washer 200 is provided and does
not rotate relative to the bolt connecting member 194.
The rod interface washer 198 and bolt interface washer
200 can have suitable engagement structure such as
grooves 64 so that, when pressed together, relative ro-
tation of the rod interface washer 198 with respect to the
bolt interface washer 200, and also rotation of the rod
connecting member 190 relative to the bolt connecting
member 194, is prevented. The bolt interface washer 200
has a beveled surface 204. A series of radial grooves
208 can be provided on the bolt interface washer 200 to
engage the bolt 88. A central opening 212 is provided to
fit over a portion of the bolt connecting member 194. A

wedge nut 216 includes a threaded opening for threaded
movement on the threads 220 of the bolt 88. A wedge
surface 224 is provided on a lower depending side of the
wedge nut 216.
[0030] In operation, after the rod 80 has been posi-
tioned relative to the bolt 88 and the connection assembly
has been properly positioned, the wedge nut 216 is tight-
ened. This will cause the wedge surface 224 of the wedge
nut 216 to contact the beveled surface 204 of the bolt
interface washer 200. Continued downward movement
of the wedge nut 216 will cause the bolt interface washer
200 to press against the rod interface washer 198, which
will force the rod 80 into engagement with the rod con-
necting member 190. The force between the rod interface
washer 198 and bolt interface washer 200 will cause en-
gagement of the grooves 64 to secure the rod interface
washer 198 from rotation relative to the bolt interface
washer 200 so as to fix the relative position of the rod
connecting member 190 to the bolt connecting member
194. The bolt 88 will be urged against the bolt connecting
member 194. The grooves 208 will serve to engage the
bolt 88 so as to prevent rotation. A protrusion 226 on the
bolt 88 is contacted by the bolt interface washer 200 as
the wedge nut 216 is urged downward so as to prevent
downward slippage of the connection assembly from the
desired position.
[0031] The invention is capable of taking other alter-
native forms. It is not necessary that the rod connecting
member and bolt connecting member have an aperture
for receiving the rod and/or bolt. A partially open channel
or other suitable opening can alternatively be used, so
long as the rod connecting member is capable of fixing
the rod, and that fixation of the rod will occur with contact
between the rod and at least one washer. In Fig. 19 there
is shown a connection assembly in which a rod connect-
ing member 250 is substantially J-shaped. The rod 80
fits into the open channel 254 and is secured in place by
suitable structure such as set screw 260. The bolt 88
similarly fits into an open channel formed by a substan-
tially J-shaped bolt connecting member 264. A rod inter-
face washer 270 and bolt interface washer 274 are pro-
vided as previously described.
[0032] The rod interface washer and bolt interface
washer can be replaced by a single interface washer 320.
The single interface washer 320 according to this em-
bodiment of the invention is shown in Fig. 20. The inter-
face washer includes a large central opening 324 and a
plurality of radially directed grooves 328 on each side of
the washer. The washer will be in contact with both the
rod 80 and bolt 88, with the grooves 328 engaging each,
so that an engagement between the rod, washer, and
the bolt is created and the rod 80 is fixed in space relative
to the bolt 88.
[0033] The bolt 88 that is illustrated in the drawings is
a common device that is used to secure a rod to the spine.
It will be appreciated by those skilled in the art that the
invention has utility with other securing devices such as
pins, rods, hooks, cylinders, screws and snaps. These
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devices are commonly cylindrical, but can also be ellip-
tical, rectangular, and other shapes.
[0034] The invention is capable of taking a number of
specific forms without departing from the essential at-
tributes thereof which are specified in the claims. Accord-
ingly, reference should be had to the following claims,
rather than the foregoing specification, as indicating the
scope of the invention.
[0035] The application from which this patents derives
is a divisional application from European patent applica-
tion no. 96928858.8.

Claims

1. A connection assembly for connecting a spinal im-
plant rod to a securing device such as a spinal im-
plant bolt, the assembly comprising:

a rod connecting member (14) having an open-
ing (22) for receiving a portion of the rod (80)
and a bolt connecting member (18) having an
opening (26) for receiving a portion of the bolt
(88) and for permitting translational movement
over the bolt (88), the rod connecting member
(14) and the bolt connecting member (18) being
rotatably engaged to one another; character-
ized by
an interface washer (60, 96) positioned over and
movable between the rod connecting member
(14) and the bolt connecting member (18) said
interface washer (60, 96) including a large cen-
tral opening (68) and a first and second side,
and a plurality of radially directed grooves (64)
on each of said sides, said interface washer (60,
96) being in contact with the rod (80) and the
bolt (88) with one of said grooves (64) engaged
with the rod (80) and another of said grooves
(64) engaged with the bolt (88); and
a threaded member (24, 216) for creating a force
between the rod (80), the rod connecting mem-
ber (14), the washer (60, 96), the bolt (88), and
the bolt connecting member (18), so as to pre-
vent relative rotation of the rod (80) and the rod
connecting member (14) and the bolt (88) and
the bolt connecting member (18), the threaded
member (24, 216) comprising either a wedge
nut (216) threaded onto the bolt (88) and con-
tacting said washer (60, 96) or a set screw (24)
threaded into one of said rod connecting mem-
ber (14) and said bolt connecting member (18)
and extendable into said corresponding opening
(22, 26) for urging one of the rod (80) and the
bolt (88) toward one another.

2. The assembly of claim 1, wherein said interface
washer (60, 96) is pressed by one of the rod (80)
and the bolt (88) toward the other.

3. The assembly of claims 1 or 2, wherein said interface
washer (60, 96) operatively engages the rod (80)
and the bolt (88) against rotation relative to said in-
terface washer (60, 96), preventing rotation of the
rod (80) and the rod connecting member (14) relative
to the bolt (88) and the bolt connecting member (18),
and securing the rod (80) to the bolt (88).

4. The assembly of any of claims 1-3, wherein said rod
connecting member (14) includes a washer seat (40)
and washer stop (44) for permitting sliding move-
ment of the interface washer (60, 96) over a portion
of the opening (22) of the rod connecting member
(14), said washer stop (44) preventing removal of
the interface washer (60, 96) from the rod connecting
member (14).

5. The assembly of any of claims 1-3, wherein said bolt
connecting member (18) comprises a washer seat
(48) and washer stop (52) for permitting sliding
movement of the interface washer (60, 96) over a
portion of the opening (26) of the bolt connecting
member (18), said washer stop (52) preventing re-
moval of the interface washer (60, 96) from the bolt
connecting member (18).

6. The assembly of any of claims 1-5, wherein the rod
connecting member (14) and the bolt connecting
member (18) are rotationally engaged by corre-
sponding male protrusion (30) and female cavity por-
tions, said protrusion portion (30 being on one of said
rod connecting member (14) and bolt connecting
member (18) and said cavity portion being on the
other of said rod connecting member (14) and bolt
connecting member (18).

7. The assembly of claim 6, wherein said protrusion
portion (30) is on said rod connecting member (14)
and said cavity portion is on the bolt connecting
member (18).

Patentansprüche

1. Verbindungsbaugruppe zum Verbinden eines Wir-
belsäulenimplantat-Stabes mit einer Befestigungs-
einrichtung, wie beispielsweise einem Wirbelsäulen-
implantat-Bolzen, wobei die Baugruppe Folgendes
umfasst:

ein Stabverbindungselement (14), das eine Öff-
nung (22) zum Aufnehmen eines Abschnitts des
Stabes (80) hat, und ein Bolzenverbindungsele-
ment (18), das eine Öffnung (26) zum Aufneh-
men eines Abschnitts des Bolzens (88) und zum
Ermöglichen einer Translationsbewegung über
den Bolzen (88) hat, wobei das Stabverbin-
dungselement (14) und das Bolzenverbin-
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dungselement (18) drehbar miteinander in Ein-
griff stehen, gekennzeichnet durch
eine Grenzflächenscheibe (60, 96), die über
dem Stabverbindungselement (14) und dem
Bolzenverbindungselement (18) angeordnet ist
und zwischen denselben bewegt werden kann,
wobei die Grenzflächenscheibe (60, 96) eine
große Mittelöffnung (68) und eine erste und eine
zweite Seite und mehrere radial gerichtete Ril-
len (64) auf jeder der Seiten einschließt, wobei
die Grenzflächenscheibe (60, 96) in Berührung
mit dem Stab (80) und dem Bolzen (88) ist, wo-
bei eine der Rillen (64) mit dem Stab (80) in Ein-
griff steht und eine andere der Rillen (64) mit
dem Bolzen (88) in Eingriff steht, und
ein Gewindeelement (24, 216) zum Erzeugen
einer Kraft zwischen dem Stab (80), dem Stab-
verbindungselement (14), der Scheibe (60, 96),
dem Bolzen (88) und dem Bolzenverbindungs-
element (18), um so eine relative Drehung des
Stabes (80) und des Stabverbindungselements
(14) und des Bolzens (88) und des Bolzenver-
bindungselements (18) zu verhindern, wobei
das Gewindeelement (24, 216) entweder eine
Keilmutter (216), die auf den Bolzen (88) ge-
schraubt ist und die Scheibe (60, 96) berührt,
oder ein Gewindestift (24), der in die eine der
Komponenten Stabverbindungselement (14)
und Bolzenverbindungselement (18) ge-
schraubt ist und sich in die entsprechende Öff-
nung (22, 26) erstrecken kann, umfasst, um die
eine der Komponenten Stab (80) und Bolzen
(88) zu der anderen hin zu drücken.

2. Baugruppe nach Anspruch 1, wobei die Grenzflä-
chenscheibe (60, 96) durch die eine der Komponen-
ten Stab (80) und Bolzen (88) zu der anderen hin
gedrückt wird.

3. Baugruppe nach Anspruch 1 oder 2, wobei die
Grenzflächenscheibe (60, 96) wirksam den Stab
(80) und den Bolzen (88) gegen eine Drehung im
Verhältnis zu der Grenzflächenscheibe (60, 96) in
Eingriff nimmt, wobei eine Drehung des Stabes (80)
und des Stabverbindungselements (14) im Verhält-
nis zu dem Bolzen (88) und dem Bolzenverbindungs-
element (18) verhindert und der Stab (80) an dem
Bolzen (88) befestigt wird.

4. Baugruppe nach einem der Ansprüche 1 bis 3, wobei
das Stabverbindungselement (14) einen Scheiben-
sitz (40) und einen Scheibenanschlag (44) ein-
schließt, um eine Gleitbewegung der Grenzflächen-
scheibe (60, 96) über einen Abschnitt der Öffnung
(22) des Stabverbindungselements (14) zu ermög-
lichen, wobei der Scheibenanschlag (44) ein Entfer-
nen der Grenzflächenscheibe (60, 96) von dem
Stabverbindungselement (14) verhindert.

5. Baugruppe nach einem der Ansprüche 1 bis 3, wobei
das Bolzenverbindungselement (18) einen Schei-
bensitz (48) und einen Scheibenanschlag (52) ein-
schließt, um eine Gleitbewegung der Grenzflächen-
scheibe (60, 96) über einen Abschnitt der Öffnung
(26) des Bolzenverbindungselements (18) zu er-
möglichen, wobei der Scheibenanschlag (52) ein
Entfernen der Grenzflächenscheibe (60, 96) von
dem Bolzenverbindungselement (18) verhindert.

6. Baugruppe nach einem der Ansprüche 1 bis 5, wobei
das Stabverbindungselement (14) und das Bolzen-
verbindungselement (18) durch entsprechende Ein-
steckvorsprungs-(30) und Aufnahmehohlraumab-
schnitte drehbar in Eingriff gebracht sind, wobei sich
der Vorsprungsabschnitt (30) auf der einen der Kom-
ponenten Stabverbindungselement (14) und Bol-
zenverbindungselement (18) befindet und sich der
Hohlraumabschnitt auf der anderen der Komponen-
ten Stabverbindungselement (14) und Bolzenver-
bindungselement (18) befindet.

7. Baugruppe nach Anspruch 6, wobei sich der Vor-
sprungsabschnitt (30) auf dem Stabverbindungsele-
ment (14) befindet und sich der Hohlraumabschnitt
auf dem Bolzenverbindungselement (18) befindet.

Revendications

1. Ensemble de connexion pour connecter une tige
d’implant spinal à un dispositif de fixation tel qu’un
boulon d’implant spinal, l’ensemble comprenant :

un élément de connexion de tige (14) ayant une
ouverture (22) pour recevoir une partie de la tige
(80) et un élément de connexion de boulon (18)
ayant une ouverture (26) pour recevoir une par-
tie du boulon (88) et pour permettre un mouve-
ment de translation au-dessus du boulon (88),
l’élément de connexion de tige (14) et l’élément
de connexion de boulon (18) étant engrenés l’un
avec l’autre en rotation ; caractérisé par
une rondelle d’interface (60, 96) positionnée
par-dessus l’élément de connexion de tige (14)
et l’élément de connexion de boulon (18) et mo-
bile entre eux, ladite rondelle d’interface (60, 96)
comportant une grande ouverture centrale (68)
et des premier et second côtés, et une pluralité
de rainures (64) orientées radialement sur cha-
cun desdits côtés, ladite rondelle d’interface (60,
96) étant en contact avec la tige (80) et le boulon
(88), l’une desdites rainures (64) étant engrenée
avec la tige (80) et une autre desdites rainures
(64) étant engrenée avec le boulon (88) ; et
un élément fileté (24, 216) pour créer une force
entre la tige (80), l’élément de connexion de tige
(14), la rondelle (60, 96), le boulon (88), et l’élé-
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ment de connexion de boulon (18), de manière
à empêcher une rotation relative de la tige (80)
et de l’élément de connexion de tige (14) et du
boulon (88) et de l’élément de connexion de bou-
lon (18), l’élément fileté (24, 216) comprenant
soit un écrou coinceur (216) vissé sur le boulon
(88) et faisant contact avec la rondelle (60, 96),
soit une vis de calage (24) vissée dans l’un dudit
élément de connexion de tige (14) et dudit élé-
ment de connexion de boulon (18) et pouvant
s’étendre dans ladite ouverture (22, 26) corres-
pondante pour pousser l’un de la tige (80) et du
boulon (88) vers l’autre.

2. Ensemble selon la revendication 1, dans lequel la-
dite rondelle d’interface (60, 96) est pressée par l’un
de la tige (80) et du boulon (88) vers l’autre.

3. Ensemble selon la revendication 1 ou 2, dans lequel
ladite rondelle d’interface (60, 96) s’engrène opéra-
tionnellement avec la tige (30) et le boulon (88) con-
tre une rotation relative à ladite rondelle d’interface
(60, 96), empêchant une rotation de la tige (80) et
de l’élément de connexion de tige (14) relativement
au boulon (88) et à l’élément de connexion de boulon
(18), et fixant la tige (80) au boulon (88).

4. Ensemble selon l’une quelconque des revendica-
tions précédentes 1 à 3, dans lequel ledit élément
de connexion de tige (14) comporte un siège de ron-
delle (40) et une butée de rondelle (44) pour permet-
tre un mouvement coulissant de la rondelle d’inter-
face (60, 96) par-dessus une partie de l’ouverture
(22) de l’élément de connexion de tige (14), ladite
butée de rondelle (44) empêchant le retrait de la ron-
delle d’interface (60, 96) de l’élément de connexion
de tige (14).

5. Ensemble selon l’une quelconque des revendica-
tions 1 à 3, dans lequel ledit élément de connexion
de boulon (18) comprend un siège de rondelle (48)
et une butée de rondelle (52) pour permettre un mou-
vement coulissant de la rondelle d’interface (60, 96)
par-dessus une partie de l’ouverture (26) de l’élé-
ment de connexion de boulon (18), ladite butée de
rondelle (52) empêchant le retrait de la rondelle d’in-
terface (60, 96) de l’élément de connexion de boulon
(18).

6. Ensemble selon l’une quelconque des revendica-
tions 1 à 5, dans lequel l’élément de connexion de
tige (14) et l’élément de connexion de boulon (18)
sont engrenés en rotation par des parties de protu-
bérance mâle (30) et de cavité femelle correspon-
dantes, ladite partie de protubérance (30) se trou-
vant sur l’un desdits élément de connexion de tige
(14) et élément de connexion de boulon (18) et ladite
partie de cavité se trouvant sur l’autre desdits élé-

ment de connexion de tige (14) et élément de con-
nexion de boulon (18).

7. Ensemble selon la revendication 6, dans lequel la-
dite partie de protubérance (30) se trouve sur ledit
élément de connexion de tige (14) et ladite partie de
cavité se trouve sur l’élément de connexion de bou-
lon (18).
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