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Abstract

A clamping pin being intended to be inserted into and held in an opening of a medical
device. Said clamping pin comprises a screw having a longitudinal axis, a first
clamping element having an inclined surface that is inclined to the longitudinal axis
and providing a first part of a clamping section, and a second clamping element
having an inclined surface that is inclined to the longitudinal axis and providing a
second part of the clamping section which clamping section is complementary to said
opening. The inclined surface of the first clamping element is in contact with the
inclined surface of the second clamping element. The screw extends at least partly
through the second clamping element and at least partly through the first clamping
element, which screw engages in one of the clamping elements such that the axial
distance between the clamping pins and the diameter of the clamping section that can
come in contact with the surface of the opening will be changed up on actuation of the
SCrew.
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Clamping pin

Field of the invention

The invention relates to a clamping pin for use in an external fixation system for adjustment of a

bone fracture.

Prior Art

Prior art teaches several locking mechanism or clamping elements to connect a cylindrical ele-
ment with a frame of an external fixation system via an opening that is arranged within the
frame. Such frames can have different shapes, for example the shape of a circle, a segment of a

circle, rectangular etc. and enclose a limb of human body at least partly.

US 5,681,309 discloses a distraction apparatus comprising two rings to which pins are attach-
able. Said pins provide a connection between bony structure and the rings of the external fixator.
The two rings are connected by means of several rods. The length of the rods is adjustable in
order to adjust the position of the two rings relative to each other. Each ring comprises a plurality
of openings into which the rods can be introduced. The rods are fixed to the ring by means of a
locking mechanism comprising a nut and a bolt. In order to connect the rod with the ring two
nuts (one on each side of the ring) are used and tightened against each other. The assembly com-

prises further a functional element such as a holder of a pin that is connected to a bone fragment.

The handling of bolts and nuts is cumbersome for the medical practitioner as a tool has to be
used on both sides of the ring. Additionally the medical practitioner has to handle two elements,
namely the bolt and the nut. Due to that it may be likely that some of the elements may fall
down. Furthermore the accurate positioning is also rather troublesome as the position of the ring

usually shifts slightly when the nuts will be tightened securely.

Summary of the invention

An object of the present invention is to provide a clamping pin, which overcomes the disadvan-

tages of prior art. In particular the connecting process of the clamping pin with an opening of an

external fixation system shall be in an easy manner.
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According to the invention there is provided a clamping pin being intended to be inserted into
and held in an opening of a medical device. Said clamping pin comprises a screw having a longi-
tudinal axis, a first clamping element having an inclined surface that is inclined to the longitudi-
nal axis and providing a first part of a clamping section, and a second clamping element having
an inclined surface that is inclined to the longitudinal axis and providing a second part of the
clamping section which clamping section is complementary to said opening. The inclined surface
of the first clamping element is in contact with the inclined surface of the second clamping ele-
ment. The screw extends at least partly through the second clamping element and at least partly
through the first clamping element, which screw engages in one of the clamping elements such
that the axial distance between the clamping pins and the diameter of the clamping section that

can come in contact with the surface of the opening will be changed upon actuation of the screw.

Such a clamping pin can be inserted into an opening of a medical device very easily. Also the

tightening process can be conducted in an easily manner.

In a further embodiment the screw extends completely through the first clamping element and
through the second clamping element such that the screw may be in an engagement with a fur-

ther element.

The clamping pin comprises preferably a spring, which is arranged such that it provides an axial
force onto one of the clamping elements such that said clamping element is pushed against the

other clamping element.

The arrangement of the spring is particularly advantageous as an axial and radial displacement of
said clamping elements results. When the clamping pin is arranged within an opening the dis-
placement is limited by the sidewall of the opening resulting in a radial force holding the clamp-

ing pin in position. Furthermore the axial force prevents a rattling resulting from the two clamp-

ing elements.

Preferably the clamping pin comprises a spring, which is arranged such that it provides an axial
force onto one of the clamping elements such that said clamping element is pushed away from

the other clamping element. Such an embodiment is particularly advantageous to provide a con-

nection between two medical devices.
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The spring is preferably arranged within a spring room that is provided by an opening in one of

the clamping elements.

The first clamping element has preferably a substantially equal-shaped cross-section as viewed

perpendicular to the axis as the second clamping element.

Preferably the cross-section of said clamping elements is circular, rectangular, quadratic,
elliptical or polygonal. However, any other forms are also possible as long as they are

complementary to the cross-section of the opening.

Preferably at least one of the clamping elements comprises elements protruding over the
circumferential surface or into the circumferential surface, wherein said elements can be used to

move said clamping element against or away from the other clamping element.

In the specification the term “comprising” shall be understood to have a broad meaning similar
to the term “including” and will be understood to imply the inclusion of a stated integer or step
or group of integers or steps but not the exclusion of any other integer or step or group of
integers or steps. This definition also applies to variations on the term “comprising” such as

“comprise” and “comprises.”

Brief description of the drawings
The drawings will be explained in greater detail by means of a description of an exemplary

embodiment, with reference to the following figures:

Fig. 1 shows a perspective view of a clamping pin according to a first embodiment of the
present invention;

Fig. 2a shows a section view of a clamping pin according to Fig. 1 in a stationary position;

Fig. 2b shows a section view of a clamping pin according to Fig. | in a a inserting position
position;

Fig. 2¢ shows a section view of a clamping pin according to Fig. 1 in a tightened position;

Fig. 3 shows an explosion view of a clamping pin according to Fig. 1;
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Fig. 4
Fig. 5
Fig. 6

Fig. 7

Fig. 8

3A

shows a perspective view of a clamping pin according to a second embodiment of
the present invention;

shows a section view of a clamping pin according to Fig. 4;

shows an explosion view of a clamping pin according to Fig. 4;

shows a perspective view of a clamping pin according to the present invention with
a holder of a wire post;

shows a section view of Fig. 7;
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Fig. 9 shows a perspective view of a clamping pin according to the present invention with a
clamping element;

Fig. 10 shows an explosion view of Fig. 9;

Fig. 11 shows a section view of Fig. 9;

Fig. 12 shows a view of a clamping arrangement comprising two clamping pins according to
a further embodiment of the present invention;

Fig. 13 shows a section view of Fig. 12;

Fig. 14 shows an explosion view of Fig. 12; and

Fig. 15 shows a further explosion view of Fig. 12.

Detailed description of the preferred embodiments

Figures 1 to 3 show different views of a clamping pin 1 according to a first embodiment of the
present invention. The clamping pin 1 can also be designated as locking device or locking
mechanism. The clamping pin 1 according to the present invention is used to be inserted and
held firmly in an opening of a medical device such as for example an external fixation device for
bone adjustment after a fracture. The clamping pin | is designed such for being introduced into

an opening of said external fixation device and for being securely fixed within said opening.

The clamping pin 1 comprises a first clamping element 2, a second clamping element 3, an op-
tional spring 4 and a screw 5. The clamping pin 1 comprises furthermore a clamping section 10
which is in contact with an opening of said medical device (e.g. a fixation device such as a ring,
plate etc.). Said clamping section 10 is actually provided by means of the first clamping element
2 and the second clamping element 3. The first clamping element 2 and the second clamping
element 3 are arranged such that upon rotation of the screw 5 the axial distance between said two
clamping elements 2, 3 can be adjusted, due to said axial displacement and a radial displacement
which is the result of the axial displacement and the design of the first clamping element 2 and
the second clamping element 3 the dimension or width D (e.g. the maximal diameter) of the
clamping pin 1 at the location of the clamping section 10 can be varied. Due to the radial exten-

sion of the clamping section 10 a radial force against the surface of the opening is provided such

that the clamping 1 is held by said radial force.

The first clamping element 2 has the shape of a cylinder that extends along a longitudinal axis

100. The cylinder comprises a circumferential surface 20 and two end faces 21, 22. The cross
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sectional area, i.e. the end faces 21, 22, of the cylinder has preferably the shape of a circle as it is
illustrated in the figures 1 to 3. Depending on the openings in the medical device the cross sec-

tional area may have any other shape such as elliptical, polygonal, rectangular or quadratic.

The first clamping element 2 comprises a clamping section 2’ and a functional section 2"". The
clamping section 2’ is in contact with the opening of the fixation element, whereas the functional
section 2°* is provided for the attachment of a pin or any other device to the clamping pin 1. Ex-

amples are described below.

The clamping section 2° comprises an inclined surface 23 which is arranged angular to the longi-
tudinal axis 100. Said inclined surface 23 extends preferably from the section point of the longi-
tudinal axis 100 and the end face 21 in an angle a along said longitudinal axis 100. Preferably
the angle o is between 5° and 45°, especially between 10° and 20°. Therefore the inclined sur-
face 23 interrupts the circumferential surface 20 of the first clamping section 2’. The remaining
part of said circumferential surface 20 forms a first part 24 of the above mentioned clamping
section 10. In axial direction the first part 24 of said clamping section 10 is limited by an em-

bossment 25. Said embossment extends radial over the surface 20.

The inclined surface 23 is provided as a plane surface. A plane surface is to be understood as a
surface wherein all surface elements lie in a common plane. Providing the surface 23 as plane
surface has the advantage that the element which provides the features to allow a change in di-
ameter is fully integrated in the clamping element and no additional element such as conical
rings have to be arranged in order to provide a change in diameter which may be used to clamp

the clamping element according to the description above.

The first part or surface 24 of the clamping section 10 being in engagement with the opening of

the medical device has a substantially circular form as viewed along the central axis 100.

With other words it can also be said that the clamping section 2’ of the first clamping element 2

is provided by means of a first surface 24 having a circular form and an inclined plane surface
23.

An opening 26 extends along axis 100 through the clamping section 2” of first clamping element
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2. This can be seen in Figure 2. The opening comprises a thread 27 with which the screw 5 is

engaged.

The functional section 2°* here is shaped as a hollow cylinder having an outer surface onto which
any medical device such as a clamping element can be fixed. Therefore the first clamping ele-
ment 2 comprises a further opening 28 extending through the further section 2°’. Said further

opening 28 has a larger diameter than the opening 26.

The second clamping element 3 has the shape of a cylinder that extends along a longitudinal axis
101. It has to be noted that when the second clamping element 3 is arranged with respect to the
first clamping element 2 such that the clamping section 10 has a circular shape, the longitudinal
axis 101 is collinear to the longitudinal axis 100. The cylinder comprises a circumferential sur-
face 30 and two end faces 31, 32. The cross sectional area of the cylinder has preferably the

same shape as the one of the first clamping element 2.
The second clamping element 3 comprises a clamping section 3’ and a fixing section 3°’.

The clamping section 3° comprises an inclined surface 33 which is arranged angular to the longi-
tudinal axis 100. In the present embodiment the inclined surface 33 is arranged such that the end
face 32 is rather small. Said inclined surface 33 is arranged such that it forms a counterpart to the
inclined surface 23 of the first clamping element 2. As above, the inclined surface 33 interrupts
the circumferential surface 30 of the first clamping section 3’. The remaining part of said
circumferential surface 30 forms a second part 34 of the above mentioned clamping section 10.
In axial direction the second part 34 of said clamping section 10 is limited by a shoulder 35 that
extends perpendicular to the longitudinal axis 101. As it can be seen from the cross sectional

view of Figure 2 the inclined surface 23 of the first clamping element 2 is in contact with the

inclined surface 33 of the second clamping element 3.

The inclined surface 33 is provided as a plane surface. Providing the surface 33 as plane surface
has the advantage that the element which provides the features to allow a change in diameter is
fully integrated in the clamping element and no additional element such as conical rings have to

be arranged in order to provide a change in diameter which may be used to clamp the clamping

element according to the description above.
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The second part or surface 34 of the clamping section 10 being in engagement with the opening
of the medical device has a substantially circular cross-sectional form as viewed along the cen-

tra‘1 axis 100.

With other words it can also be said that the clamping section 3’ of the second clamping element

3 is provided by means of a surface 34 having a circular form and an inclined plane surface 33.

The second clamping element 3 comprises furthermore an opening 36 extending along the longi-
tudinal axis 101 through the second clamping element 3. The opening 36 is adapted to receive
the spring 4 and parts of the screw 5. The diameter of the opening 36 is larger in a first portion
close to the end face 31 than the diameter in a second portion that is adjacent to the first portion.
Thereby a shoulder 38 is provided. In a third portion that is close to the shoulder 35 the diameter
is smaller than the diameter in the second portion. Thereby the opening 26 provides in its second

portion a spring room 37 that is limited by the opening 36 and parts of the screw 5.

Additionally the second clamping element 3 comprises a notch 39. The notch 39 is attached to
the clamping section 3’ at the end face 32 and protrudes over the second part 34 of the clamping
section 10 in radial direction, such that the medical practitioner is able to grasp said notch 39 or
push the notch 39 away from the functional section 2"’ to separate the second clamping element
3 in axial movement from the first clamping element 2. Thereby the diameter of the clamping
section 10 becomes smaller such that medical practitioner can introduce the clamping 1 into a
corresponding opening. As soon as the medical practitioner does not push the notch 39 anymore
the first clamping element 2 and the second clamping element 3 will be actuated by means of the
spring 4 such that both clamping elements 2 and 3 will be pushed with the respective clamping
surface against the opening of the medical device. With other words: In this position the diame-
ter of the clamping section is larger than the diameter of the opening such that a force from the
clamping section 10 is applied onto the surface of the opening within the medical device. Said

force serves as a biasing force which holds the clamping pin within the opening,

Figure 2 and 3 show also the spring 4 which is a compression spring with several windings. The
spring 4 provides a force in axial direction onto the second clamping element 3 via the shoulder

53 of the screw 5. The impact and the function of the spring 4 will be explained below. Gener-
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ally the spring 4 can also be designated as a biasing device which provides a biasing force from
the clamping pin 1 via its clamping section 10 to the opening of a medical device as the force in
axial direction is converted by means of the inclined surfaces to a force perpendicular to the

middle axis.

The screw 5 comprises a threaded portion 51, a shaft portion 52, a shoulder portion 53 and a
head portion 54. The threaded portion 51 is designed such that it is engageable with the thread 27
of the first clamping element 2. The shaft portion 52 connects the threaded portion 51 to the
shoulder portion 53. The shoulder portion 53 has a larger diameter than the shaft portion 52 and
the threaded portion 51. The head portion 54 is formed onto the shoulder portion 53 and com-
prises means in which a tool is engageable such that the screw can be actuated. In the present
embodiment the head portion 54 has the shape of a forecornered shaft. However, other shapes

such as a hexagon socket may also be provided.

The screw S extends in the present embodiment completely through the second clamping ele-
ment 3 and partly into the first clamping element 2. Generally spoken, the screw S extends at
least partly into or through the second clamping element 3 and at least partly into or through the
first clamping element 2. This means that the screw 5 may be arranged such that it does not ex-
tend over the first clamping element 2 and the second clamping element 3 in axial direction,
which means that the screw is not visible from the outside as it is fully integrated in the clamping
elements 2, 3. In other embodiments the screw 5 may be arranged such that it extends completely
through one clamping element. Such an embodiment is shown in figure 2a, wherein the screw
extends completely through and in axial direction beyond (here with the head portion 54) the
second clamping element 3. In other embodiments it may also be possible that the screw 5 ex-
tends completely through and beyond the first clamping element 2. In a still further embodiment

the screw is arranged such that it extends completely through both clamping elements 2, 3.

The clamping pin 1 according to the present invention can adopt four different positions:
a) a stationary position as shown in Figure 2a (the width D of the clamping surface
10 1s thereby larger than the diameter of the opening in the medical device);
b) a inserting position in order to introduce the clamping pin into an opening as

shown in Figure 2b (the width D is thereby smaller or equal to the diameter of the

opening in the medical device) ;
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c) a spring-biased position in order to secure the clamping pin within said opening in
a pre-biased manner. Such a position has the advantage that the clamping pin can
be inserted into the opening and is held due to effect of the spring. This position is
achieved after the insertion of the clamping pin 1 into the opening when the
clamping section 10 is in connection with the surface of the opening 60 and when
the screw S is not actuated. Said po'sition provides the advantage that the medical
practitioner can introduce the clamping pin 1 into the opening 60 and upon releas-
ing the force via the notch 29 against the force provided by the spring 4 only the
spring force is present and moves the second clamping element 3 against the first
clamping element 2. Due to said movement that diameter D increases and a radial
force is exerted from the clamping section 10 onto the opening 60. Said radial
force origins from the spring force being converted via the inclined surfaces into
said radial force.

d) a tightened position in order clamp the claming pin with said opening as shown in
Figure 2c (the width D in that position is equal to the diameter of the opening in
the medical device).

Figure 2a shows the stationary position. The screw is arranged such that the head portion 53 is
not in contact with the shoulder 38. Between shoulder 38 and head portion 53 is therefore a gap
55. However, the screw 5 may also be arranged relative to the second clamping element 3 so that
shoulder portion 53 is in contact with the shoulder 38. As a result the spring 4 expands and pro-
vides a force from the shoulder portion 53 of the screw 5 to the second clamping element 3.

Therefore the second clamping element 3 is pushed against the first clamping element 2.

Figure 2b shows the inserting position. The elements are preferably designed such that the di-
ameter D of the clamping section 10 is larger than the diameter of the functional section 2**. If
the user wants to introduce the clamping pin 1 according to the present invention into an opening
element of an external fixator, he/she has to provide a force against the force of the spring 4 in
order to minimize the dimension of diameter D of the clamping section 10. Such a force is pref-
erably applied over notch 39. This means that the second clamping element 3 has to be moved
against the force of the spring 4. As soon as the clamping pin 1 has been introduced into the
opening, the user can release its force and the clamping pin will be retained loosely in the open-

ing as the spring provides an axial force resulting in an expansion of the diameter D.
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Figure 2¢ shows the inserted and fixed position. Thereby clamping pin 1 is arranged in an open-
ing 60 of medical device 6 which are both shown in a schematic manner. In order to provide a
secure and fix connection between the clamping pin 1 and the external fixation element, the user
has to actuate the screw 5. The screw 5 has to be actuated such that the shoulder portion 53
comes in contact with the shoulder 38. Further actuation results in an axial and radial movement
of the first clamping element 2 with respect to the second clamping element 3. The movement in
radial direction is due to the fact that the first clamping element 2 and the second clamping ele-
ment 3 move along the inclined surfaces 23, 33. Due to radial movement, the diameter of the
clamping section 10 will be increased, which leads to a clamp connection between an opening 60
of an external fixator and the clamping pin | according to the present invention. This means that
the first part 24 and the second part 34 of the clamping surface 10 are in an engagement with the
surface 60 of the medical device 6. Surface 20 will not be in alignment with surface 30 in the
clamping section 10 in that position. It has to be mentioned that the first clamping element 2 and
the second clamping element 3 or the respective clamping sections 2°, 3’ can comprise any other
cross-sectional shape and are not limited to circles or parts of a circle. If the opening within the
medical device is rectangular, then the cross-section of the clamping section 10 has to be rectan-
gular as well. This means that the cross-section of at least the clamping section 10 of the first
clamping element 2 and the second clamping element 3 has to be complementary to form of the

opening in the medical device.

Fig. 4 to Fig. 6 show a second embodiment of a clamping pin 1, according to the present inven-
tion. It has to be noted that various features of all embodiments as described herein may be com-
bined to new embodiments. The embodiment shown in said figures will also be designated as
shorter version as the functional part 2’ has a shorter length in axial direction as the functional
part of the first embodiment. This means that any appendix could be used in prolongation of

functional section 2. Throughout the application, the same reference numeral are provided for

the same features.

Fig. 7 and Fig. 8 show a further embodiment of a clamping pin 1. In this embodiment the func-
tional section 2°” comprises a holder 70 for a wire post 7. The wire post 7 is used to hold a wire
that is in connection with a bony structure. The first clamping element 2 and the second clamp-

ing element 3 in that embodiment comprise several plane surfaces 11 instead of a notch. The
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gripping surfaces 11 are arranged in pairs preferably on opposite sides in respect of the middle
axis. However, the gripping surfaées 11 can also be arranged in any angle with respect to each
other, such that a tool is engageable. Due to such an arrangement the gripping surfaces 11 are
enabled to be in an engagement with a tool such as wrench. The medical practitioner therefore is
able to grasp the first clamping element 2 and the second clamping element 3 by means of two
tools that engage with the gripping surfaces 11 of the clamping elements 2, 3. The medical prac-
titioner simply turns the tools with respect to each other against the force provided by spring 4 in
order to bring the clamping pin 1 from the stationary position to the inserting position. Once the
clamping pin 1 is positioned within an opening of a medical device, it can be fixed by actuating

screw 5.

The wire post is arranged within a holder 70 that adjoins the functional section 2’’of the first
clamping element 2. The holder 70 comprises an opening 71 in which the cylindrical section 72
of the wire post is arranged. The opening 71 is arranged perpendicular to the main axis of the
first clamping element 2. However, it can be arranged in any other angle with respect to the main
axis. The wire post 7 is arranged such that it is rotateable with respect to the holder 70 in order to

position the rod or wire that is arranged in a wire opening 73.

Fig. 9 to Fig. 11 show a clamping pin 1 according to the present invention, wherein the func-
tional section 2’ comprises a jaw element 8 to clamp a pin or a rod. The jaw element 8 com-
prises two clamp jaws 80, 81, a screw 82, a spring 83 and a washer 85. The two clamp jaws 80,
81 provide a receptacle space 84 which can take up a pin or a rod. Upon actuation of the screw
82, the two clamp jaws 80, 81 will be moved together along the axial direction of the screw 82
and the pin which is arranged in the receptacle space 84 will be clamped within the two clamp
jaws 80, 81. The screw 82 itself engages in a threaded opening 86 that is arranged in the func-
tional part 2’ of the first clamping element 2 and extends through both clamping jaws 80, 81 and
the washer 85. The threaded opening 86 is arranged angular to the longitudinal axis 100 of the
second clamping element 2. In the present embodiment, the angle is 90°, but it can have any
other angle. A flange 87 extends partially around the threaded opening 86. Said flange 87 pro-
vides a contact surface for the clamp jaw 81. The contact surface on the flange 87 as well as the
respective on the clamp jaw 81 can comprise a toothed structure, whereby the teeth of the flange
87 engage in the teeth of the clamp jaw 81. Thereby the medical practitioner is able to adjust the

position of clamp jaws 80, 81 with respect to the main axis of the first clamping element 2 in a
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steplike manner.

The secoﬁd clamping element 3 according to that embodiment shows a combination of possible
actuation elements by means of which the medical practitioner is able to bring the clamping pin
1 from the stationary position to the inserting position. Thereby the second clamping element 3
can comprise the notch 39 which can be actuated by hand, and the gripping surfaces 11 which

can be actuated by wrench or any other suitable tool.

Fig. 12 to Fig. 15 show an arrangement of two clamping pins according to the present invention,
whereby the functional section 2’ of the first clamping element 2 comprises an opening 28 that
extends along the longitudinal axis 100. The arrangement further comprises a connection module

9. Said connection module 9 comprises two outer sections 90 and a middle section 91.

The clamping pin 1 in the clamping arrangement can have the same design as the clamping pin 1
according to the previously described embodiments. However, figures 12 to 15 show a clamping
pin 1 having a slightly different design. The clamping pin 1 comprises also a first clamping ele-
ment 2, a second clamping element 3, a spring 4 and a screw 5. The spring 4 is arranged such
that it provides an axial force onto the first clamping element 2 and the second clamping element
3. Thereby it pushes the second clamping element 3 towards the shoulder portion 53 of the

screw. It has to be noted that in that embodiment the stationary position is equal or identical to

the inserting position.

The first clamping element 2 comprises also an opening 28 that extends along the longitudinal
axis of the clamping element 2. The outer section 90 is designed such that it is engageable with
the opening 28. In the present embodiment both parts are designed cylindrically and the outer

section 90 is being pressed into the opening 28. Other joining techniques, such as a thread, a

welded connection etc. can also be used.
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List of reference numerals

clamping pin

first clamping element
clamping section
functional section

second clamping element
clamping section
functional section

spring

medical device

screw

wire post

clamping element
connection module
clamping surface
gripping surfaces
circumferential surface
end face

end face

inclined surface

first part of clamping surface
embossment

opening

thread

further opening
circumferential surface
end face

end face

inclined surface

second part of clamping surface
embossment

opening

13
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37
38
39
51
52
53
54
55
60
70
71
72
73
80
81
82
83
85
90
91
100
101

spring room
shoulder

notch

threaded portion
shaft portion
shoulder portion
head portion

gap

opening
mounting element
opening
cylindrical section
wire opening
clamp jaw

clamp jaw

screw

spring

threaded opening
outer section
middle section
longitudinal axis
longitudinal axis

Diameter

14
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Claims

l. A clamping pin intended to be inserted into and held in an opening of a medical
device comprising a screw having a longitudinal axis, a first clamping element having an
inclined surface that is inclined to the longitudinal axis and providing a first part of a
clamping section, and a second clamping element having an inclined surface that is inclined to
the longitudinal axis and providing a second part of the clamping section which clamping
section is complementary to said opening, wherein the inclined surface of the first clamping
element is in contact with the inclined surface of the second clamping element, wherein the
screw extends at least partly through the second clamping element and at least partly through
the first clamping element, which screw engages in one of the clamping elements such that
the axial distance between the clamping elements and the diameter of the clamping section
that can come in contact with the surface of the opening will be changed upon actuation of the
screw, wherein the clamping pin comprises a spring, which is arranged such that it provides
an axial force onto one of the clamping elements such that said clamping element is pushed
against the other clamping element such that the diameter (D) of the clamping section
increases, wherein the increased diameter (D) comes into contact with said surface of the
opening in order to provide a spring-biased connection between the medical device and the
clamping pin and wherein the diameter (D) can be increased further by actuating said screw in
order to provide a clamping force and wherein at least one of the clamping elements
comprises an element or at least one element protruding over a circumferential surface or into
a circumferential surface, wherein said element can be used to move said clamping element

against or away from the other clamping element..

2. Clamping pin according to one of the previous claims, characterized in that the
inclined surfaces are plane surfaces and in that the clamping section has a circular form as

viewed along the longitudinal axis.

3. Clamping pin according to one of the previous claims, characterized in that the
spring is arranged within a spring room that is provided by an opening in one of the clamping

elements.

4. Clamping pin according to one of the previous claims, characterized in that the

first clamping element has a substantially equal-shaped cross-section as viewed perpendicular
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to the axis as the second clamping element.

S. Clamping pin according to one of the previous claims, characterized in that the
cross-section of said clamping elements is circular, rectangular, quadratic, elliptical or

polygonal.

6. Clamping pin according to one of the previous claims, characterized in that said
element is a notch or a lug and/or two gripping surfaces arranged angular to each other such

that a tool is engageable in order to be rotated.

7. Clamping pin according to one of the previous claims, characterized in that at
least one of the clamping elements comprises a functional section that is adjacent to the
clamping surface, wherein the functional section is a clamping structure to clamp a pin or a
rod, or wherein the functional section is a cylinder providing an outer surface onto which the

clamping element is mountable.

8. Clamping pin arrangement comprising two clamping pins according to one of the
previous claims, characterized in that the two clamping pins are connected by means of a

connection module.

9. A clamping pin substantially as hereinbefore described with reference to the
drawings.
10. A clamping pin arrangement substantially as hereinbefore described with

reference to the drawings.
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