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(54) Coupling element for an external fixator

(57) Coupling element (E) for an external fixator ar-
rangement to connect a pin clamp (C) that clamps at least
one pin (P) or a rod (R) with a rod (R), wherein said cou-
pling element (E) comprises a rod coupling section (1)
to clamp said rod (R), wherein said coupling element (E)
further comprises a post section (3) to be in an engage-
ment via said pin clamp (C) with the pin (P) and an piv-
oting section (2) to adjust the orientation of the rod cou-
pling section (1) relative to the post section (3) in the
space. The rod coupling section (1) is rotatable around
a first axis (M1) with respect to the pivoting section (2)
and wherein via the pivoting section (2) the rod coupling
section (1) is pivotable around a second axis (M2) with
respect to said post section (3), wherein the second axis
(M2) is arranged angular to the first axis (M1).



EP 2 438 869 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The present invention relates to a coupling el-
ement for an external fixator according to the preamble
of claim 1 and to an external fixation system according
to the preamble of claim 13.

PRIOR ART

[0002] From prior art there are many systems known
to treat fractures and/or to make post operative correc-
tions with regard to bone fractures. For example there is
a system under name "Hoffmann II compact - External
Fixation System" known from the applicant. With this sys-
tem the surgeon as well as the patient were very pleased
as it allows very good bone correction is advantageous
for the healing process. However, due to increasing cost
in the health sector there is a general need to shorten
the period to apply such a system even more.
[0003] Further systems are also known, but the appli-
cation of some of them is rather cumbersome due to the
use of many different elements. The presence of many
elements is a drawback, since the surgeon has to adjust
all of them and uses several supporting persons in order
to apply the system correctly. This leads to increased
personnel costs.

SUMMARY OF THE INVENTION

[0004] It is therefore an object of the present invention
to provide a coupling element to be used in an external
fixator which overcomes the problems of prior art. In par-
ticular such a coupling element shall be applied in a faster
manner in order to save valuable time and therefore to
reduce costs.
[0005] Such an object is solved by a coupling element
for an external fixator arrangement to connect a pin clamp
that clamps at least one pin or a rod with a further rod.
Said coupling element comprises a rod coupling section
to clamp said rod and wherein said coupling element fur-
ther comprises a post section to be in an engagement
via said pin clamp with the pin and an pivoting section to
adjust the orientation of the rod coupling section relative
to the post section in the space. The rod coupling section
is rotatable around a first axis with respect to the pivoting
section and wherein via the pivoting section the rod cou-
pling section is pivotable around a second axis with re-
spect to said post section, wherein the second axis is
arranged angular to the first axis.
[0006] Due to the arrangement of the post section such
a coupling element can be directly connected to the pin
clamp which saves time during surgery.
[0007] Preferably the pivoting section is rotatable
around a third axis with respect to said post section. This
allows more freedom in adjusting the device.
[0008] The first axis is preferably substantially perpen-

dicular to the second axis and/or the third axis is prefer-
ably substantially perpendicular to the second axis. This
provides the user with a device that has good reference
positions enabling easy manipulation.
[0009] Preferably the pivoting section is in connection
by means of a first joint with the coupling section and by
means of a second joint with the post section which joints
permit said rotation around the first axis or the third axis.
[0010] Preferably a first tightening element is used to
block rotation of the rod coupling section around the first
axis and to block pivot-motion of the rod coupling section
with respect to the pivoting section around the second
axis and wherein with the first tightening element a rod
which is in connection with the rod coupling section will
be fixed to the coupling element.
[0011] Preferably a second tightening element is used
to block rotation of the pivoting section around the third
axis and to block pivot-motion of the post section with
respect to the pivoting section around the second axis.
[0012] Preferably the second tightening element com-
prises a screw and two wedge elements which are move-
able against each other, wherein said wedge elements
are in contact with a sloped flange of the post section,
whereby upon actuation of the screw the wedge elements
move together and due to sloped flange towards the plate
in order to block the rotation of the pivoting section and
pivot-motion of the post section. The wedge elements
can alternatively or additionally also be in contact with a
sloped surface that is arranged on the second joint. The
main function of said wedge elements and the corre-
sponding sloped surfaces is to provide an axial clamping
force which clamps the respective elements so that the
second joint and the lower part of the pivoting section or
pivoting joint that is contact with the second joint can be
locked or fixed with respect to the post section.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Preferred embodiments of the invention are de-
scribed in the following with reference to the drawings,
which are for the purpose of illustrating the present pre-
ferred embodiments of the invention and not for the pur-
pose of limiting the same. In the drawings,

Fig. 1 shows a side-view of a coupling element for use
in an external fixator arrangement to connect a
pin clamp that clamps at least one pin with a rod;

Fig. 2 shows an explosion view of the coupling ele-
ment according to figure 1;

Fig. 3 shows an explosion view of the coupling ele-
ment according to figures 1 to 2;

Fig. 4 shows a sectional view of the coupling element
according to figures 1 to 3;

Fig. 5 shows a perspective view of the coupling ele-
ment according to figures 1 to 4; and

Fig. 6 shows a perspective of an external fixator sys-
tem in which a coupling according to the previ-
ous figures is used.
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DESCRIPTION OF PREFERRED EMBODIMENTS

[0014] In figures 1 to 5 there is shown a coupling ele-
ment E for use in a external fixator arrangement to correct
a bone fracture and/or to make post-operative correc-
tions. Figure 6 shows the external fixator comprising a
plurality of pins P which are in contact with bony structure
B, pin clamps C which clamp said pins P, coupling ele-
ments E to connect the pin clamps P with a rod R or
several rods. Therefore the coupling element E is in con-
tact with the pin clamp C and with the rod R which itself
is in contact with a further coupling element E that con-
nects the rod to further pin(s).
[0015] The coupling element comprises a rod coupling
section 1, a pivoting section 2, and a post section 3. The
pivoting section 2 is arranged between the rod coupling
section 1 and the post section 3. The rod coupling section
1 serves to clamp or couple one of said rod(s) R to the
coupling element E. The pivoting section 2 serves to ad-
just the orientation of the rod coupling section relative to
the post section 3 in the operation space of the coupling
element. The post section 3 is in a fixed engagement/
contact with said pin clamp C which itself clamps the pins
P.
[0016] The rod coupling section 1 is rotatable around
a first axis M1 with respect to the pivoting section 2.
Thereby permitting positioning of the rod coupling section
1 around an axis of rotation relative to the pivoting section
2. With regard to the post section 3 which may serve as
a fixed reference in the operation space this also means
that the rod coupling section 1 is rotatable.
[0017] The arrangement of the pivoting section 2 al-
lows that the rod coupling is pivotable around a second
axis M2 with respect of said post section 3. The second
axis M2 is thereby arranged angular to the first axis M1.
Preferably the second axis M2 is perpendicular with re-
spect to the first axis M1.
[0018] The pivoting section 2 itself is furthermore ro-
tatable around a third axis M3 with respect to said post
section. The third axis M3 is also arranged angular to the
second axis M2, preferably perpendicular. Thereby en-
abling further adjustments of the orientation.
[0019] With such a configuration it is possible to orient
the rod coupling section 1 with respect to the post section
3 completely in its operation space. This means that the
rod coupling section 1 is rotatable around the third axis
M3, pivotable around the second axis M2 which is angu-
lar, preferably perpendicular, to said middle axis M3 and
rotatable around the first axis M1. Thereby the rod cou-
pling section 1 can be rotated in all degree of freedoms
as viewed from the virtually fixed post section 3. In figure
1 the first axis M1 and the third axis M3 are shown col-
linear. Due to the arrangement of the second axis M2
which is angular, e.g. perpendicular, to the first axis M1
and to the third axis M3, said rod coupling section 2 can
be pivoted to the post section 3 so that the first axis M1
and the third axis M3 are arranged angular to each other.
Such a pivoted position is shown in figure 5 and 6.

[0020] With regard to figures 1 to 4 the mechanical
construction of the embodiment as shown will now be
explained.
[0021] The rod clamping section 1 extends along the
first axis M1. The rod clamping section 1 comprises a
first jaw 10 and a second jaw 11 both of which define at
least one clamping opening 12 with which a rod R can
be clamped. Thereby the clamping opening 12 is provid-
ed by respective channels 13, 14 that are arranged in
the first jaw 10 and in the second jaw 11. In the present
embodiment there are three clamping openings 12 ar-
ranged which serve to clamp rods with three different
diameters. The clamping openings 12 extend along an
axis which is angular, preferably perpendicular, to the
first axis M1.
[0022] The rod clamping section 1 is in connection with
the pivoting section 2 by means of a first joint 4. In the
present embodiment the first joint 4 is provided by means
of the second jaw 11 and a bearing element 20 of the
pivoting section 2. The jaw 11 faces the bearing element
20 by means of a surface 15 and the bearing element 20
faces the jaw 11 by means of a surface 21. Preferably
both of the surfaces 15, 21 are provided with a plurality
of tooth 22 which are arranged around the middle axis
M1 in a ring-shaped manner. Thereby the tooth 22 ar-
ranged on surface 15 of the jaw 11 engages into the tooth
22 of the surface 21 of the bearing element 20 so that a
form closure can be obtained. Alternatively it is also pos-
sible to arrange such a plurality of tooth 22 only one of
the surfaces. Thereby such a structure serves as friction
enhancing structure.
[0023] The pivoting section 2 comprises mainly a piv-
oting mechanism 5 which allows that the rod coupling
section 1 is pivotable around the second axis M2 extend-
ing through said pivoting mechanism 5. As seen from the
fixed post section 3 this means that the rod coupling sec-
tion 1 is pivotable around said second axis M2 and ro-
tatable around said first axis M1. The pivoting mechanism
5 comprises two bearing elements 20, 25, a pivoting cyl-
inder 50, and fixation elements 51. The first bearing el-
ement 20 is thereby also part of the first joint 4 as it is
mentioned above and the second bearing element 21 is
part of the second joint 6 as mentioned below.
[0024] The pivoting cylinder 50 extends along the sec-
ond axis M2 and comprises two flanges 52 and an axle
53 which connects the flanges 52. Thereby the flanges
52 are arranged at a distance to each other. Within the
flanges 52 there is arranged a channel 54 which extends
along around the second axis M2. The channels 54 are
arranged to receive parts of the fixation elements 51. As
shown in figure 3 it is preferably that one of the flanges
52 and the axle 53 are made out of one single piece. The
other flange 52 can be connected to the axle 53 by means
of a thread or a press fit. However, it is also possible to
connect both of the flanges 52 to the axle 53. The sep-
aration of at least one of the flanges 52 is necessary to
mount the fixation elements 51 as explained below.
[0025] As mentioned above the bearing element 20
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comprises a surface 21 facing the rod coupling section
1. Furthermore the bearing element 20 comprises a sec-
ond surface 23 facing the pivoting mechanism 5 in par-
ticular the pivoting cylinder 50. The second surface 23
extends concave having the same curvature as the piv-
oting cylinder 50, so that the pivoting cylinder can be in
contact with said second surface 23. Furthermore the
bearing element 20 comprises a central opening 24
which extends from the surface 21 to the second surface
23 along the first axis M1. The same applies to the bearing
element 25 which comprises also surface 26 facing the
post section 3, a second surface 28 facing the pivoting
mechanism 5 and a central opening 29.
[0026] The pivoting cylinder 50 is arranged between
the bearing elements 20 and 29 and is in contact with
the respective second surface 23, 28. Thereby the sur-
faces 23, 28 which are in contact with each other are also
provided with tooth such that a firm connection can be
provided. For clarity reason only the toothed structure on
the flanges 52 have been designated by reference nu-
meral 55. However, it may also be possible to omit the
toothed structure.
[0027] The fixation element 51 extends with its arms
56 into the channels 54 and is in contact with the same
with the axle 53. From arms 56 a bolt with a threaded
opening 57 extends. The threaded opening 57 is in con-
tact with a first tightening element 7 which has the shape
of a screw 70. The first tightening element 7 or screw 70
extends through the rod coupling section 1 into the piv-
oting section 2. Upon actuation of the screw 70 the first
jaw 10 and the second jaw 11 will be moved towards
each other so that a rod can be clamped. Furthermore
the bearing element 21 and the pivoting cylinder 50 will
also be moved together and will be clamped. With other
words: actuation of the screw 70 results in tightening the
rod coupling section 1 and the upper part 58 of the piv-
oting mechanism or the pivoting section 2, respectively.
[0028] The fixation elements 51 can be introduced into
one of the channels 54. Afterwards the other flange 52
can be mounted so that the fixation elements 51 extend
into both flanges 52. This can be recognized in figure 4.
[0029] Once the orientation of the rod coupling section
1 around the middle axis M1 and around the middle axis
M2 has been accomplished the screw 70 can be actuated
and the rod section 1 as we as the upper part of the
pivoting section 2 will be fixed.
[0030] The post section 3 is as already mentioned in
connection with the pivoting section 2. Thereby the post
section 3 is also pivotable around the second axis M3.
Furthermore the post section 3 is connected by means
a second joint 6. The second joint 6 is provided such that
a rotation around the third axis M3 is permitted. In prin-
ciple the second joint 6 has the same structure as the
first joint 3. The second joint 6 comprises a bearing ele-
ment 25 which is in connection with the pivoting cylinder
50 and a further plate 60 is arranged below the bearing
element 25. Said further plate 60 serves to block rotation
of the second joint 6. Bearing element 25 and plate 60

may also be provided with a friction enhancing structure
as mentioned with regard to the first joint 4.
[0031] The post section 3 further comprises a second
tightening element 8 which is used to fixate the second
joint 6 as well as the lower part 59 of pivoting mechanism
5. The tightening element 8 comprises a screw 80 and
two wedge elements 81 which are moveable against
each other. Each of the wedge elements 81 have at least
one sloped surface 84 which extends angular to the mid-
dle axis M3. In the present embodiment each of the
wedge elements have two sloped surfaces 84. Thereby
the wedge elements 81 are in contact via the sloped sur-
face 84 with a sloped flange 32 of the post section 3 and
with a sloped flange 61 on plate 60. The screw 80 extends
through an opening 82 in one of the wedge elements 81
and is in contact with a threaded opening 83 in the other
wedge element 81. Furthermore the screw extends
through opening 35 in the post section 3 and the wedge
elements 81 enclose said post section 3 at least partly.
Upon rotation of the screw 80 the two wedge elements
81 will be moved against each other and due to the sloped
flanges 84 which are in contact with the sloped flanges
32 and 61 the wedge elements 81 will move the plate 60
against the bearing element 25. Therefore an axial force
in direction of the third axis M3 is exerted by means of
the wedge elements 81 towards the post 30 and bearing
plate 25 which is in connection with the post 30 by means
of the fixation element 51 as it is explained below. There-
by the joint 6 and the lower part 59 of the pivoting mech-
anism 5 (i.e. the connection between the pivot section 2
and the post 3) will be locked or fixed by said axial force
exerted upon tightening of the wedge elements 81. This
means that rotation of the pivot section 2 around the sec-
ond axis M2 and the third axis M3 relative to the post
section 3 will be prevented.
[0032] The post section 3 comprises a post 30 that
extends substantially along the third axis M3 and com-
prises a spline section 31, a flange 32, a bearing section
33 and connection element 34. The opening 35 as men-
tioned above is arranged within the bearing section 33.
The spline section 31 serves as connection element to
connect the whole coupling element to a clamping ele-
ment. Due to the arrangement of the splines 31 the user
may orient the coupling element approximately. The fine
orientation can then be made by the joints 5 and 6. The
bearing section 32 is arranged to guide the wedge ele-
ments 81, the screw 80 and the plate 60 as well as the
plate 25. The post 30 is in connection with the second
fixation element 51 by means of a ring element 36 which
clamps said post 30 within the second fixation element
51. The ring element 36 can be connected to the post 30
by means of a press-fit or a threaded structure. From
figure 4 the connection between the post 30 and the fix-
ation element 51 becomes clear. The post 30 comprises
a connection element 34 which can be pressed thorough
the opening 57 in the fixation element. In this case the
thread within opening 57 can be omitted.
[0033] With regard to figure 4 the arrangement of the

5 6 



EP 2 438 869 A1

5

5

10

15

20

25

30

35

40

45

50

55

first tightening element 7 will now be explained in greater
detail. The first tightening element 7 has the shape of a
screw 70 extending along the first axis M1 and comprising
a threaded section 71, a shaft section 72 and a head
section 73. The head section 73 is adapted to be actuated
by a tool. The threaded section 71 is in engagement with
the threaded opening 57 in the fixation element 51,
whereas the shaft section 72 guides the first jaw 10 and
the second jaw 11. The head section 73 is contact with
the first jaw 10 by means the a disc 74 via which the head
section 73 acts on the first jaw 10 and the second jaw
11. Upon actuation of the screw 70 a force will be provided
which acts on the jaws 10, 11, on the first joint 5 and on
the pivoting mechanism 5. Furthermore the first jaw 10
and the second jaw 11 will be actuated by means of com-
pression spring which is not shown, so that both jaws 10,
11 will be pressed against the disc 74. The disc 74 itself
comprises a slot 75 so that the disc 74 can be mounted
after the screw 70 secures the jaws 10, 11. Furthermore
there is optionally a spring arranged which pushes the
first jaw 10 apart from the second jaw 11 such that the
user is able to introduce a rod R in a very easily manner.
[0034] Figure 5 shows the coupling element whereby
the rod coupling section 1 is pivoted around the pivoting
section 2 or the second axis M3 respectively, with regard
to the post section 3.
[0035] Figure 6 shows an external fixation system with
a coupling element as described herein. The external
fixator system comprises a plurality of pins P, a pin clamp
C, the coupling element E as well as a rod R. In the
present embodiment the pins P are arranged as pin pairs
and extend into bony structure B. Each of the pairs are
in connection with a respective pin clamp C. The pin
clamps C are then in connection via the post section 3
with the coupling element E. Thereby one coupling ele-
ment E is arranged per pin clamp C. The coupling ele-
ment E clamps further the rod R with the rod clamping
section 1. Thereby the two pin pairs are in connection
with each other via the R, the coupling elements E and
the pin clamps C.

LIST OF REFERENCE SIGNS

[0036]

1 rod coupling section

2 pivoting section

3 post section

4 first joint

5 pivoting mechanism

6 second joint

7 first tightening elements

8 second tightening elements

10 first jaw

11 second jaw

12 clamping opening

13 channel

14 channel

15 surface

20 bearing element

21 surface

22 tooth

23 curved surface

24 central opening

25 bearing element

26 surface

27 tooth

28 curved surface

29 central opening

30 post

31 spline section

32 flange

33 bearing section

34 connection element

35 opening

36 ring element

50 pivoting cylinder

51 fixation elements

52 flange

53 axle

54 channel

7 8 



EP 2 438 869 A1

6

5

10

15

20

25

30

35

40

45

50

55

55 toothed structure

56 arms

57 threaded opening

58 upper part

59 lower part

60 plate

61 sloped surface

70 screw

71 threaded section

72 shaft section

73 head section

74 disc

75 slot

80 screw

81 wedge elements

82 opening

83 threaded opening

84 sloped surface

85 thread

M1 first axis

M2 second axis

M3 third axis

C pin clamp

E coupling element

P pin

R rod

Claims

1. Coupling element (E) for an external fixator arrange-
ment to connect a pin clamp (C) that clamps at least
one pin (P) or a rod (R) with a rod (R), wherein said

coupling element (E) comprises a rod coupling sec-
tion (1) to clamp said rod (R), characterized in that
said coupling element (E) further comprises a post
section (3) to be in an engagement via said pin clamp
(C) with the pin (P) and an pivoting section (2) to
adjust the orientation of the rod coupling section (1)
relative to the post section (3) in the space, wherein
the rod coupling section (1) is rotatable around a first
axis (M1) with respect to the pivoting section (2) and
wherein via the pivoting section (2) the rod coupling
section (1) is pivotable around a second axis (M2)
with respect to said post section (3), wherein the sec-
ond axis (M2) is arranged angular to the first axis
(M1).

2. Coupling element (1) according to claim 1, charac-
terized in that the pivoting section (2) is rotatable
around a third axis (M3) with respect to said post
section (3).

3. Coupling element (1) according to one of the pre-
ceding claims, characterized in that the first axis
(M1) is substantially perpendicular to the second axis
(M2) and/or in that the third axis (M3) is substantially
perpendicular to the second axis (M2).

4. Coupling element (1) according to one of the pre-
ceding claims, characterized in that a first tighten-
ing element (7) is used to block rotation of the rod
coupling section (1) around the first axis (M1) and to
block pivot-motion of the rod coupling section (1) with
respect to the pivoting section (2) around the second
axis (M2) and wherein with the first tightening ele-
ment (7) a rod (R) which is in connection with the rod
coupling section will be fixed to the coupling element
(E).

5. Coupling element (1) according to one of the pre-
ceding claims, characterized in that a second tight-
ening element (8) is used to block rotation of the
pivoting section (2) around the third axis (M3) and
to block pivot-motion of the post section (3) with re-
spect to the pivoting section (2) around the second
axis (M2).

6. Coupling element according to any of the preceding
claims, characterized in that the second tightening
element (8) comprises a screw (80) and two wedge
elements (81) having sloped surface (84) which
wedges elements (81) are moveable against each
other, wherein said wedge elements (81) are in con-
tact with at least one sloped flange (30, 61) of the
post section (3) and/or of the pivot section (5, 6), in
particular of a joint (6), whereby upon actuation of
the screw (80) the wedge elements (81) move to-
gether and due to the sloped surface (84) and the
sloped flange (30, 61) an axial force is provided with
which the rotation of the pivoting section (2) and piv-

9 10 
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ot-motion of the post section (3) is blocked.

7. Coupling element (1) according to one of the pre-
ceding claims, characterized in that the rod cou-
pling section (1) comprises a first jaw (10) and a sec-
ond jaw (11) which provide at least one clamping
opening (12) to clamp said rod (R), and in that the
second jaw (11) serves also as corresponding ele-
ment with respect to the bearing element (20).

8. Coupling element (1) according to one of the pre-
ceding claims, characterized in that the pivoting
section (2) comprises a pivoting mechanism (5) hav-
ing a pivoting cylinder (50) which is in contact with
said bearing elements (20, 25) wherein the bearing
elements (20, 25) comprise curved surfaces (23, 28)
which are in contact with said pivoting cylinder, which
curved surfaces (23, 28) and/or said pivoting cylinder
(50) comprises optionally a friction enhancing struc-
ture (5).

9. Coupling element (1) according to one of the pre-
ceding claims, characterized in that pivoting sec-
tion (2) comprises a first fixation element (51) which
is in contact with the first tightening element (7) and
the rod coupling section (1) and a second fixation
element (51) which is in contact with the post section
(3).

10. Coupling element (1) according to one of the pre-
ceding claims, characterized in that said fixation
elements (51) comprise arms (56) and in that the
pivoting cylinder /50) comprises flanges (52) having
channels (54) extending into said flanges, wherein
said arms extend into said channels (54).

11. Coupling element (1) according to one of the pre-
ceding claims, characterized in that the pivoting
section (4) is in connection by means of a first joint
(6) with the coupling section (2) and by means of a
second joint (6) with the post section (3) which joints
(5, 6) permit said rotation around the first axis (M1)
or the third axis (M3).

12. Coupling element (1) according to one of the pre-
ceding claims, characterized in that said joints (5,
6) are provided by means of a bearing element (20,
25) which is part of the pivoting section (2) and a
corresponding element (11, 60) which is part of the
rod coupling section (1) or the post section (3),
wherein the bearing element (20, 25) and the corre-
sponding element (11, 60) are in contact via respec-
tive surfaces (15, 21), which surfaces comprises op-
tionally a friction enhancing structure (22, 27).

13. External fixator system comprising a plurality of pins
(P) which are in contact with bony structure (B), pin
clamps (C) which clamp said pins (P), and at least

one rod (R) to connect pins (P) with each other, char-
acterized in that a coupling element (1) is used to
connect pins (P) with said rod (R).
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