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(57) Claim

1. Osteosynthesis aid for fixing bones comprising
two clamping devices which each support fixing meaas (4,5)
and which can be connected to each other by means of a
lockable double ball-and-sccket joint (3) and holding rods
(7,8), wherein the fixing means (4,5), can be adjusted in a
lockable manner on each clanping device (1,2) and balls
(9,10) of the double ball-and-socket Jjoint (3} are
connected to one another by means of a rigid spacer element
(11), wherein said clamping devices (1,2) are in the form
of flat plates which have bores (23) running transversely
to the plane of the plate for the reception of the fixing
means (4,5) and each clamping device (1,2) includes at
least two plates (12,14,15) that can be moved in relation
to each other by actuation means.

9. Osteosynthesis aid in accordance with claim 7,
wherein said sliding wedge (22) includes a wedge body and a
threaded pin (32) extending from said wedge body that
passes through the frame (21), and said frame includes a
sleeve shaped actuating element having an internal thread
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for engaging said threaded pin, whereby by rotating said
sleeve-shaped actuating element said sliding wedge can be
moved in relation to said frame to clamp said balls.
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(57) Abstract

The invention relates to an osteosynthetic auxiliary for the fixation of bones with clamping devices (1, 2) supporting the fi-
xation means (4, 5), in the form of fat plates (12, 14, 15) having bores (23) running obliquely to the plane of the plates and de-
signed to receive the fixation means (4, 5), said fixation means (4, 5) being fixed to the plates (12, 14, 15) by moving parts of the
plates via an eccentric (16).

(57) Zusammenfassung

Die Erfindung bezieht sich auf ein Osteosynthesehilfsmittel zur Fixation von Knochen mit die Fixationsmittel (4, 5) tragen-
den Klemmeinrichtungen (1, 2), wobei diese Klemmeinrichtungen (1, 2) als flache Platten (12, 14, 15) ausgebildet sind, die quer
zur Plattenebene verlaufende Bohrungen (23) zur Aufnahme der Fixationsmittel (4, 5) aufwclscn, wobcl die Festlegung der Fixa-
tionsmittel (4, 5) an den Platten (12, 14, 15) durch Verstellen von Plattenteilen tiber einen Exzenter (16) erfolgt.
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OSTEOSYNTHESIS AID FOR THE FIXATION OF BONES

The invention relates to an osteosynthesis aid
for fixing bones.

A generic osteosynthesis aid, in which a large
angle of horizontal swing of the two elements bearing the
fixing means in relation to each other becomes possible by
means of the double ball-and-socket joint and the distance
piece disposed between the two ball heads, and in which the
displacement of these elements themselves in all directions
is possible is known from De 37 01 £33 C2. Through the
pivotable and height-adjustuble mounting of the fixation
agents on the elements bearing them, additional degrees of
freedom are created for the device as a whole, so that it
is possible to cope with even the most complicated bone
positions and setting tasks.

When such so-called external fixation agents are
used in the region of the hand and fingers, the aim is
indeed on the one hand to provide just as great and
extensive displacement of the individual elements as
possible, but, on the other hand, the components should be
so small that, for example in the region of the hand, they
cause as little inconvenience as possible.

The invention is therefore based on the problem
of designing the generic osteosynthesis aid so that it is
as small as possible and at the same time gives, with the
minimum of effort, as complete a locking of all individual
components in relation to each other as is possible.

According to the present invention there is
provided osteosynthesis aid for fixing bones comprising two
clamping devices which each support fixing means (4,5) and
which can be connected to each other by means of a lockable
double ball-and-socket joint (3) and holding rods (7,8).
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wherein the fixing means (4,5), can be adjusted in a

lockable manner on each clamping device (1,2) and balls
(9,10) of the double ball-and-socket joint (3) are
connected to one another by means of a rigid spacer element
(11), wherein said clamping devices (1,2) are in the form

of flat plates which have bores (23) running transversely

to the plane of the plate for the reception of the fixing
means (4,5) and each clamping device (1,2) includes at
least two plates (12,14,15) that can be moved in relation
to each other by actuation means.

Each clamping device preferably comprises the
plate-like component that has, in the plane of the plate, a
slot into which a clamping plate is inserted, the eccentric
passing through the two parts of the plate covering the
clamping plate.

The boreholes to receive the fixing means are
provided in the plate-shaped clamping devices, at least
some of these boreholes preferably being convergent, so
that through this a very close fitting together of the
ends, for example of bone pins, is possible.

The actual clamping devices are mounted for free
movement on the holding rods and can be fixed by
corresponding screws with hexagonal recessed holes which
are guided in the clamping devices.

In order also to make possible traction or

compression of the parts of the bone to be joined, at least
one of the holding rods is equipped with a support disc.
The holding rod has an external thread and a corresponding
borehole in the support disc has an internal thread, these

two threads meshing with each other. Depending on the

location of this support disc on one side or another of the
clamping device, this clamping device may now be moved

outwards or inwards with an appropriate application of
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force, so that traction or compression becomes possible

through this, while the other clamping device is secured to

the bone by the fixation means and to the holding rod by a
fixing means.

The double ball-and-socket joint known from the
state of the art has, also in the case of the device in
accordance with a preferred embodiment, a rigid distance
piece, but this distance piece is in the form of a frame in
which the two balls that are disposed on the holding rods

are held.




3

In order now to achieve a locking of the set holding rods, the two balls
are clamped in their set positions by means of a sliding wedge inside
the frame. This device is also relatively small and thin in construction,
so that this device also causes as little inconvenience as possible, even
in the region of the hand.

The locking, moreover, is preferably effected by the frame receiving
not only the sliding wedge, but also two clamping pieces which in the
first place have a recess in the shape of a partial sphere for co-operation
with the balls of the holding rods, and, secondly, are equipped with doubly
inclined wedge surfaces which co-operate firstly with the sliding wedge
and secondly with an actuating element which is guided through the frame
and the outer side of which, within the space of the frame, is conically
tapering, so that through the actuation of this actuating element not
only is the sl ding wedge raised, but the actuating element is also moved
slightly downwards and the clamping of the balls is effected by this
doubled pressure.

Embodiments of the invention are explained below by means of the
drawings.

The drawings show in
fig. 1 a diagrammatic representation of the osteosynthesis aid,

fig. 2 a section through the osteosynthesis aid according to fig. 1
on a larger scale,

fig. 3 a section along the line 3-3 in fig. 2,
fig. 4 a modified shape of the clamping devices, and
fig. 5 the construction of the double ball-and-socket joint.
The actual osteosynthesis aid comprises the two clamping devices

(XY
1 and 2, these clamping devices 1 and 2 bearing ﬁgiaﬁgzﬁipeans 4 and 5,

which may be in the form of bone pins or screws. Bone pins 6 are shown




in the representation in fig. 1.

The two clamping devices 1 and 2 are disposed on holding rods 7 and
8 which bear on their ends facing each other balls 9 and 10, which thus
form a double ball-and-socket joint 3. The balls 9 and 10 are mounted
in a frame 21 which thus forms a rigid distance piece. The holding rods
7 and 8, with their balls 9 and 10, are obviously mounted in the frame
21 for pivoting in all directions, so that an alignment corresponding
to the curvature of the bone to be splinted is possible.

The holding rods 7 and 8 may be provided with threads. In the
embodiment shown, the holding rod 8 is equipped with an external thread.
On the holding rod 8 a support disc 18 is mounted which has a central
bore 19 that is provided with an internal thread, this internal thread
meshing with the external thread 17 of the holding rod 8. Through this
a displacement of the clamping device 2 mounted on the holding rod 8 is
possible, even against corresponding resistance forces. In the arrangement
as shown in fig. 2, on a displacement of the clamping device 2 to the

rightqq traction of the bone is achieved, if the clamping device 1 with
NRACN

.

its @a&enkmeans 4 is secured to the fixed part of the bone and, by
a screw 25 with a recessed hexagonal hole, to the holding rod 7. If the
support disc 18 is disposed on the right-hand side of the clamping device
2, a compression of the parts of the bone is possible.

Q\Q&\'ﬂg}

The @mﬁ:oﬂ\means 4 and 5 are are fixed in bores 23 in the clamping
devices 1 and 2 in an extremely simple manner through the fact that the
plate-shaped clamping device 1 and 2 has a central slot 24 in vhich a
clamping plate 14 is mounted. Through this, as is clearly shown by fig.
3, three co-operating plates 12, 14 and 15 are created. In the two plates
12 and 15 an eccentric 16 is mounted, the eccentric part of which lies
in the <-egion of the clamping plate 14, so that by turning the ecceatric
16, which is also in the form of a hexagonal recess, a clamping of the
clamping plate 14 with the fixation means 4 and 5 passing through this
clamping plate 14 and the two plates 12 and 15 is brought about. The
fixation means 4, 5 are stably secured through this.

The clamping means 1 and 2 are secured on the holding rods 7 and
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8 by means of screws with hexagonal recessed holes.

The locking of the clamping devices 1 and 2 that can be connected
to eacn other by means of the holding rods 7 and 8, the balls 9 and 10
and the frame 21 is effected by a locking device 20 by the adjustable
installation in the frame 21, transversely to the longitudinal axis of
the holding rods 7 and 8, of a sliding wedge 22 which, on the movement
of it, locks the balls 9 and 10 in the frame 21. In the embodiment shown
in fig. 2 further clamping pieces 27 and 28 can be seen, which are provided
firstly with recesses adapted to the shape of the ball and secondly with
surfaces adapted to the shape of the sliding wedge 22, so that on
displacement of the sliding wedge 22 there is an indirect action on the
balls 9 and 10.

The actuation of the support disc 18 may be easily effected by the

insertion of appropriate pins into bores 29 provided in the outer periphery
of the support disc 18.

L-shaped clamping devices 1 and 2 are shown in fig. L.

An exploded view of the construction of the double ball-and-socket
joint is shown in fig. 5. It can be seen that the balls 9 and 10 are
disposed in a fixed manner on the holding rods 7 and 8 and that the locking
device 20 is formed essentially by a frame 21, on the inner side of which
partially spherical recesses are provided which serve to receive the balls
9 and 10, as is shown in fig. 2. The holding rods 7 and 8 in this case
extend through the frame. In the interior of the frame, a sliding wedge
22 which has a threaded pin 32 provided with an external thread 38 is
disposed on one side. This threaded pin 32 is able to interact with an
internal thread 35 of a sleeve-like actuating element 34, which is equipped
on its upper side with a polygonal recess, into which a corresponding
actuating key can be inserted. The actuating element 34 passes through
a bore in the frame 21. The two balls 9 and 10 are coveredtowards the
inner side of the frame 21 by clamping pieces 27 and 28, which in the
first place have partially spherical recesses 33 for the balls 9 and
10, and secondly are formed with double wedge surfaces, the upper wedge

surfaces 37 being discernible, and the lower wedge surfaces 40 and 39
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co-operate with the wedge surfaces of the sliding wedge 22. The upper
wedge surfaces 37 co-operate with a conical surface 36 of the actuating
element 34, so that when the two components 22 and 34 move towards each
other an outward pressing of the clamping pieces 27 and 28 takes place,
through which the balls 9 and 10 are locked, while, vice versa, on a
movement apart of the actuating element 34 and the sliding wedge 22, t.e
clamping pieces 27 and 28 ar« lcosened in relation to the balls 9 and
10, so that the holding rods 7 and 8 can thus be moved.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1. Osteosynthesis aid for fixing bones comprising
two clamping devices which each support fixing means (4,5)
and which can be connected to each other by means of a
5 lockable double ball-and-socket joint (3) and holding rods
(7,8), wherein the fixing means (4,5), can be adjusted in a
lockable manner on each clamping device (1,2) and balls
(9,10) of the double ball-and-socket Jjoint (3) are
connected to one another by means of a rigid spacer element
10 (11), wherein said clamping devices (1,2) are in the form
of flat plates which have bores (23) running transversely
to the plane of the plate for the reception of the fixing
means (4,5) and each clamping device (1,2) includes at
least two plates (12,14,15) that can be moved in relation

15 to each other by actuation means.

2. Osteosynthesis aid in accordance with claim 1,
wherein said actuation means is in the form of an eccentric
: (16) .

T 3. Osteosynthesis aid in accordance with claim 1
. 20 or 2, wherein the axes of at least some bores (23) in each
clamping device (1,2) converge.

R 4. Osteosynthesis aid in accordance with any one
22:; of the foregoing claims, wherein said clamping devices

: (1,2) are mounted on the holding rods (7,8) so as to be
25 freely movable and lockable.

5. Osteosynthesis aid in accordance with any one
of the foregoing claims, wherein at least one holding rod
(7,8) is provided with an external thread (17) and bears a
support disc (18) which has a bore (19) which has an
internal thread that meshes with the external thread (17)
of the holding rod (7,8).
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6. Osteosynthesis aid in accordance with any one
of the foregoing claims, wherein said rigid distance piece
(11) is fitted with a locking device (20) for lockirg the
balls of said double ball-and-socket joint (9,10).

7. Osteosynthesis aid in accordance with claim 6,
wherein said rigid distance piece (11) comprises a frame
(21) in which the balls (9,10) are held and can be clamped

therein (21) by a sliding wedge (22) guided in the frame
(21).

8. Osteosynthesis aid in accordance with any one
of the foregoing claims, wherein each plate-like clamping
device has, aligned in the plane of the plate, a slot (24)

in which is disposed a clamping plate (14) that can be
moved by the eccentric.

9. Osteosynthesis aid in accordance with claim 7,
wherein said sliding wedge (22) includes a wedge body and a
threaded pin (32) extending from said wedge body that
passes through the frame (21), and said frame includes a
sleeve shaped actuating element having an internal thread
for engaging said threaded pin, whereby by rotating said
sleeve-shaped actuating element said sliding wedge can be

moved in relation to said frame to clamp said balls.

10. Osteosynthesis aid in accordance with claim
9, wherein a clamping piece is disposed between the sliding
wedge (22) and each ball (9,10), each clamping piece
comprising a wedge surface (39, 40) for abutment with the
sliding wedge (22) and a recess (33) in the shape of a
partial sphere for abutment with an adjacent ball (9,10).

11. Osteosynthesis aid according to claim 9 or 10
wherein said sleeve-shaped actuating element (34) passes
through said frame (21) and includes on an outside surface,
a conical taper for abutment with the clamping pieces (27
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and 28), for selectively 1locking the clamping pieces
(27,28) with the balls (9,10) or releasing the balls in
relation to the clamping pieces (27,28).

12. Osteosynthesis aid according to claim 10 or
11, wherein each clamping piece (27,28) is equipped with
double wedge surfaces (40,37;39,37), one of which (37) is
disposed close to said conical taper (36) of the sleeve-
shaped actuating element (34) and the other (40,39)
disposed close to said wedge body.

13. Osteosynthesis aid substantially as herein
described with reference to and as illustrated in the
accompanying drawings.

Dated this 27th day of February, 1995.

DIETMAR PENNIG
By its Patent Attorneys:

GRIFFITH HACK & CO.
Fellows Institute of Patent
Attorneys of Australia.
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Abstract

The invention relates to an osteosynthesis aid for the fixation of
bones with clamping devices bearing the fixation means, these clamping
devices being in the form of £lat plates which have bores running
transversely to the plane of the plate for the reception of the fixation
means, the fixation means being secured to the plates through the movement
of plate parts by means of an eccentric.

¥
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