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DESCRIPTION

Description

[0001] The invention resides in the field of medical equipment and can be used
advantageously in particular in operations on the human or animal body.

[0002] The invention relates in detail to a catheter device which has a catheter to be
introduced and also additional elements which ensure optimised usability of the catheter
device.

[0003] A catheter of this type can be introduced through an entry opening into a naturally
occurring vessel of the body or a tube, for example a blood vessel or a ureter, in order to
perform specific desired functions in a minimally invasive manner. At the end of the catheter a
functional element which allows specific operations by remote control can be provided.

[0004] The problem often resides in bringing firstly the functional element by means of the
catheter to the correct place in the body without damaging body regions en route beyond an
acceptable extent. For this purpose, the functional element can be either covered or deformed
during introduction such that the introduction is made possible without damage or at least
made easier.

[0005] A number of catheter devices is already known from the state of the art.

[0006] An intracardial pump device with a catheter is known from the German patent
specification DE 103 36 902 B3, which catheter carries a pump in its end region. This can
basically have a larger diameter, to a limited degree, than the catheter but the pump must be
introduced and removed surgically in the case of too large a diameter since it is basically
invariable in diameter.

[0007] From the German patent specification DE 100 59 714 C1, a pump is known for
introduction into a blood vessel of a body, the pump discharging at the distal end into a
cannula, the diameter of which is variable. For example, the cannula is situated during
introduction into the blood vessel in a compressed state which is assumed, as a function of the
temperature, in a range of low temperatures. If the cannula is inserted into the body, then it
heats to body temperature and thereby assumes a second, expanded shape because of the
shape memory of the material thereof. The cannula can comprise for this purpose for example
Nitinol, a known material with shape memory properties. Any possibilities of transferring a
cannula widened in this manner again into the compressed state in order to be able to
withdraw the pump and the catheter without surgical intervention are not referred to in the
mentioned document.
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[0008] A catheter device with a pump is known from WO 94/05347, in which a pump housing
and possibly also the pump blades can be radially deployed by relative longitudinal
displacement of a drive shaft relative to a sleeve directly surrounding the latter.

[0009] Document WO 94/05347 A relates to a catheter pump intended for implantation which
comprises an elongated sleeve through which a drive cable passes, the external end of which
cable is connectable to an external drive source. The pump further comprises a drive rotor
located in proximity to the inner end of the drive cable. The drive rotor is in the form of an
outwardly foldable propeller, which is preferably surrounded by an expandable part of the
sleeve. This document does not disclose a conversion element having a device for converting
between a movement in the longitudinal direction of the catheter and a rotary movement about
the longitudinal direction.

[0010] Against the background of the state of the art, the object is set of producing a catheter
device by as simple and economical constructional means as possible, which catheter device
allows optimised introduction and removal of the catheter with as little damage as possible and
thereby obtains an as large as possible clear transit channel of the catheter.

[0011] The object is achieved according to the invention by the features of patent claim 1.

[0012] The invention thereby provides a catheter device, having a catheter, an actuation
device at a first end of the catheter, a drive element inside the catheter for driving the actuation
device, for example the drive element being a flexible shaft that drives a pump rotor in the
actuation device if the actuation device is a pump and the catheter device also having a
mechanical transmission element for transmitting a movement along the catheter to the
actuation device, the actuation device having a coupling element which is connected to the
transmission element and can be actuated by the latter relative to the longitudinal direction of
the catheter in a first degree of freedom, and also a conversion element which can be actuated
by the coupling element and which converts the actuation movement at least partially into a
movement in a second degree of freedom.

[0013] The catheter according to the invention, which preferably entirely comprises
biocompatible material/materials, can hence be introduced through an opening into a body and
thereupon a movement can be transmitted by the transmission element to the actuatable
coupling element. Such a movement can be effected for example in the longitudinal direction of
the catheter in the form of pushing or pulling, or in the form of a rotation about the longitudinal
direction of the catheter if the transmission element allows transmission of a rotary movement,
for example if the transmission element is configured as a hose inside the catheter, for
example surrounding a flexible shaft or surrounding the catheter.

[0014] The movement transmitted to the coupling element in the first degree of freedom is
transmitted from the latter to a conversion element which converts the actuation movement
into a movement in a second degree of freedom. The movement in the first degree of freedom
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can thereby be retained in addition for the entire movement of the conversion element and the
actuation device.

[0015] For example, the conversion element can have a link guide or a similar device, such as
for example a worm, for converting between a movement in the longitudinal direction of the
catheter and a rotary movement about the longitudinal direction. In this case, for example a
pulling or pushing movement along the catheter can be converted into a rotary movement or
vice versa.

[0016] Advantageously, the link guide can have a link track and a link block, at least one of
these elements, in particular the link block, being connected rigidly to the catheter in the form
of a guide pin. In this way, in particular a pushing or pulling movement applied by cables along
the catheter can cause a corresponding movement of the coupling element along the catheter,
which movement for its part produces a rotary-thrusting movement of the conversion element.
An advantage of the invention in this case resides in the fact that the rotary component of the
movement need not be transmitted along the entire catheter but instead is produced only at
the end of the catheter by the conversion element.

[0017] The rotary-thrusting movement at the end of the catheter can be used advantageously
in that it is transmitted to a protective cap which protects a functional element at the end of the
catheter and can be applied particularly easily by means of the rotary-thrusting movement.

[0018] If the transition element is intended in particular to transmit a movement in the
longitudinal direction of the catheter, then it can be configured as a cable, in particular in the
manner of a Bowden cable, or as a group of cables which are connected to the coupling
element, extend along the catheter, in particular on the outside thereof, and can be actuated
from outside after introduction of the catheter into a vessel. The cables are advantageously
guided individually on or in the catheter in a longitudinally displaceable manner, for example in
that they are recessed at least partially in the wall of the catheter.

[0019] It can also be provided that the cable or cables are guided in guide devices on the
outside of the catheter, such as for example external rings.

[0020] If the transmission element is configured as a cable or group of cables, then these are
advantageously fixed individually on a common fixing element taking into account the
longitudinal adaptations which are required by the given curvature of the catheter. The fixing
element can be formed for example by the cooperation of two rings, between which the
individual cables can be firmly clamped after the catheter is introduced. The group of cables
can thereafter be moved uniformly by manipulation of the fixing element.

[0021] At the end of the catheter which is situated opposite the fixing element and on which the
transmission element is connected to the coupling element, the latter can be configured as a
bearing ring to which the conversion element is connected rotatably. It is consequently ensured
that, in the case where the conversion element performs a rotary movement, this is not
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transmitted to the coupling element and the cables or in general the transmission element. The
transmission element can hence perform purely a movement in the longitudinal direction of the
catheter.

[0022] Conversely, also the transmission element can be configured as a hose or tubular
element and be designed to transmit a rotary movement about the longitudinal direction of the
catheter. In this case, the rotary movement is transmitted to the conversion element which
converts this into a movement in the longitudinal direction of the catheter. It is advantageously
ensured in this case that the conversion element is displaceable in the longitudinal direction of
the catheter relative to the coupling element, for example in that the coupling element and the
conversion element are introduced one into the other in a telescopic manner.

[0023] The catheter device can advantageously be configured such that a lock is provided for
guiding the catheter through an opening, the lock having, on the side orientated towards the
actuation device, a shape which retains the coupling element during withdrawal of the catheter
and consequently produces a rotary movement of the conversion element.

[0024] If the catheter is removed, i.e. withdrawn for example from a blood vessel, then it
should be ensured that the functional element is protected in that for example a cap is pushed
onto the functional element by means of the actuation device. For this purpose, it is ensured by
means of the lock that the transmission element also effects a thrusting movement during
withdrawal of the catheter, which movement is converted on the actuation device by the
conversion device into the desired combination movement for placing on a protective cap.

[0025] It can be ensured for this purpose that, during further withdrawal of the catheter, the
lock is jointly removed or that, after actuation of the transmission element, the latter can be
moved through the lock.

[0026] A particularly favourable and advantageous use of the catheter device is characterised
by a functional element, in particular a pump, at the end of the catheter and also a protective
cap which is connected to the conversion element and which receives the functional element in
a first position of the conversion element and releases said functional element in a second
position.

[0027] If the protective cap has smaller inner dimensions than the outer dimensions of the
functional element in the released position and the functional element can be compressed at
least partially, the functional element can, on the one hand, be compressed by the actuation
device through the catheter device according to the invention when removing said functional
element and, on the other hand, if the actuation device assumes its second position, the
functional element can be released in order to expand. Corresponding expansion movements
can be achieved for example by using so-called temperature memory alloys or in that for
example pump blades expand automatically into an operating state during rotary operation of a
functional element configured as a pump.
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[0028] An advantageous, but non-claimed method for introduction according to the invention of
a catheter device which is configured according to the invention provides that firstly the
catheter is introduced, the actuation device being situated in a first position, and that thereupon
the coupling element and the conversion element are actuated by means of the transmission
element in order to release a functional element by means of the actuation device in the
second position thereof. Hence, it is ensured in a simple manner, not particularly susceptible to
faults, that a catheter can be introduced with an expandable functional element or a functional
device with a low risk of injury into a vessel of a patient and thereafter can be expanded in the
desired manner. As a result of the construction according to the invention, also functional faults
are minimised during removal of the catheter device.

[0029] In the following, the invention is shown and subsequently described with reference to an
embodiment in a drawing with reference to several Figures. There are thereby shown

Fig. 1
schematically, a catheter introduced into a blood vessel, the end of the catheter being
situated in the volume of a ventricle,

Fig. 2
schematically, in longitudinal section, a catheter having an actuation device and a
functional element,

Fig. 3
in longitudinal section, a device for fixing cables,

Fig. 4
an alternative device to that shown in Fig. 3,

Fig. 5
the actuation device enlarged in longitudinal section with a part of a functional element
and also

Fig. 6
the actuation device schematically in a cross-section.

[0030] In the embodiment, the application of the invention to a catheter is described in
particular, which catheter carries a pump at the end thereof and can be introduced into the
bloodstream of a patient.

[0031] Pumps of this type which are introduced for example into the heart of a patient and
serve to convey blood for supporting the heart are basically known. It is thereby also known to
construct such pump structures such that they can be widened in diameter after introduction
into the ventricle.

[0032] It is sensible and essentially an application advantage of the present invention to
provide thereby a mechanism which can release the functional element which, in the present
case, comprises the pump so that it is potentially widened automatically and can also
compress in order to be able to remove the functional element/the pump with the catheter
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again from the body. In the interim, the entire device should advantageously remain in the
body and should neither damage the patient in this state nor impede the flow of blood through
the catheter beyond a tolerable degree.

[0033] Basically, the catheter 1 which is represented merely schematically in Fig. 1 is
introduced through an incision 2 by means of a lock 3 into the blood vessel, is pushed through
the latter until the end 5 of the catheter with the functional element 6 that can be rotatably
driven by the flexible shaft 4 is positioned in the ventricle 7 and is fixed in this state, and the
actuation device 8, which will be dealt with further on in more detail, can be actuated in order to
release the functional element 6 by means of a transmission element. The flexible shaft 4 may
be connected at its proximal end to a motor located outside the body.

[0034] In Fig. 2, the transmission element and also the actuation device and the functional
element are described in more detail. Fig. 2 shows in longitudinal section a catheter 1 which is
surrounded by a group of cables 9, 10 which extend parallel to each other in the longitudinal
direction of the catheter 1 at the circumference thereof and parallel to a flexible shaft 4 if such
a shaft is used for driving a functional element like a pump rotor at the end of the catheter. In
order to guide the cables 9, 10, these can be recessed entirely or partially in the wall of the
catheter 1 moveably in the longitudinal direction or can be guided through guide devices 11, 12
in the form of openings or loops on the circumference of the catheter. If the cables are
sufficiently rigid and the guide devices 11, 12 are set sufficiently narrowly, also a thrusting
movement can be achieved by means of the cables in addition to a pulling movement.

[0035] On the other hand, it is conceivable as an alternative to replace the cables by a hose
which surrounds the catheter 1 concentrically and likewise can serve for transmitting pulling
and thrusting movements. For this purpose, the hose should be provided with corresponding
axial compression strength without the bending rigidity being significantly increased.
Corresponding technologies are adequately known industrially and already used.

[0036] Basically, also the production of the transmission element by a single cable at the
circumference of the catheter is conceivable. The arrangement of cables on the outside of the
catheter or at least partially in the wall of the catheter is thereby preferred, however, in
particular with a small number of cables, also guidance thereof within the catheter or a hose
inside the catheter is basically conceivable.

[0037] The cables 9, 10 are mounted together, for example by clamping, on the fixing element
13. Hence the entirety of cables can be moved in the same direction and to the same extent by
manipulation of the fixing element 13. The fixing element is dealt with below in even more
detail.

[0038] In addition, a coupling element 14 which is configured there as a bearing ring which is
displaceable in the longitudinal direction of the catheter is evident in Fig. 2. Cables 9, 10 are
fitted on this bearing ring 14 so that pulling or pushing movements of the cables are
transmitted firstly to the bearing ring 14.
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[0039] On the other hand, the conversion element 15 in the form of a cylinder provided with
one or more link tracks 16 is connected to the bearing ring 14. The coupling element 14
transmits pulling and thrusting movements to the cylinder 15, in the link track of which a guide
pin 17 which forms a link block is guided. The cylinder 15 is consequently forced onto a screw-
like movement track since the guide pin 17 is fixed in the catheter 1.

[0040] In order that the conversion element 15 can rotate independently of the bearing ring 14,
a rotary bearing 18, for example in the form of a sliding bearing, is provided between these two
elements, said sliding bearing being able to transmit the thrusting and pulling forces.

[0041] If the cables 9, 10 are actuated, then a thrusting movement in the direction of the arrow
19 is produced for the bearing ring 14 just as for the cylinder 15 and is superimposed in
addition by a rotary movement through the link guide in the case of the cylinder 15.

[0042] In Fig. 2, a blood pump is represented as functional element 6 at the end of the
catheter 1, which blood pump is widened relative to the diameter of the catheter or of the
actuation device. This is possible in that the mentioned functional element can assume an
expanded and a compressed situation, it being able to be received at least partially in the
compressed situation by a protective cap 20 at the end of the actuation element 14, 15.

[0043] If the conversion element 15 together with the protective cap 20 is withdrawn by the
cables 9, 10 in a screw-like movement, then the pump 6 can widen in diameter, whilst it is
compressed during a thrusting movement of the cables 9, 10 by the screw movement of the
cap 20 and is received at least partially in the cap.

[0044] In addition, it becomes clear by the representation of Fig. 2 that, when removing the
catheter from the incision, the lock 30 consequently plays a special role in that the thrusting
movement of the protective cap 20 is introduced or ended at the latest when the bearing ring
14 strikes the lock 3 so that the functional element is present in a completely compressed form
at least when passing through the incision.

[0045] The pump is configured in particular for the purposes of compressibility, the rotor
blades of the pump for example being able to be folded in and the housing being able to be
collapsed, for example by the production from a so-called temperature memory material, an
alloy which can assume different shapes at different temperatures. An elastically compressible
construction is likewise conceivable, which can be opened up or closed merely by the force
effect and/or by the effect of the conveyed fluid into the desired position.

[0046] Fig. 3 shows a fixing element 13 in the form of two conical rings 21, 22, between which
the cables 9, 10 can be clamped by axial compression of the rings. Since the cables are fixed
individually, length differences which are produced by curvature of the catheter and a
correspondingly different length requirement of the cables situated radially inwards or
outwards, can be compensated for. The fixing element in this case should fix the cables after
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introduction of the catheter. Thereafter, the group of cables can be actuated together by
means of the fixing element.

[0047] Another embodiment variant of the fixing element is represented in Fig. 4, in which the
cables 9, 10 can be fixed with a squeezing or bending movement by means of correspondingly
moveable elements 23, 24.

[0048] The mode of operation of the conversion element 15 emerges from Fig. 5 in more
detail than from Fig. 2, a plurality of guide pins 17, 17a being represented there, said guide
pins being mounted respectively on the catheter 1 and being able to run in different, parallel,
screw-like link tracks 16, 16a which are offset relative to each other.

[0049] The protective cap 20 at the end of the conversion device 15 can be integrated in the
latter or connected to the latter.

[0050] It should be mentioned in addition that a shaft 25 can be provided within the catheter 1,
which serves to drive the pump 6 and is mounted in the pump housing 26. By means of the
shaft 25, rotor blades 27, 28 are actuated and blood is conveyed for example through the
openings 29 in the pump housing 26. According to the design of the rotor/of the pump, also an
inflow towards the rotor through the openings 29 in the pump housing 26 is possible and an
axial outflow or an axial inflow and outflow.

[0051] In Fig. 6, a cross-section through the catheter in the region of the actuation device is
shown, the guide pin/guide block 17 integrated in the catheter 1 being represented. The guide
pin 17 can either be cast in or glued into the catheter and/or even comprise the material of the
catheter 1 and also be configured in one piece with the catheter. The catheter should comprise
a flexible but solid plastic material which ensures a constant cross-section of the catheter. If a
hose is used as transmission element, then the latter can comprise the same material as the
catheter. If cables are used, then these must comprise a high-strength biocompatible material,
such as for example special steel, platinum or silver wire or specific plastic materials. The
cables can be provided with a locking device in order to allow fixing at different lengths
respectively according to the present curvature of the catheter on the fixing element.

[0052] By means of the screw-like movement of the actuation device produced with the
invention, pushing a protective cap onto the functional element is substantially facilitated
already with respect to the more favourable friction conditions. By applying a thread-like
surface structure on the outside of the functional element, i.e. in particular on the pump
housing and/or on the inside of the protective cap, the compression movement can in addition
be facilitated.

[0053] The invention hence ensures simple and reliable actuation of an actuation device for
protecting a functional element during positioning of the catheter in a sensitive region within the
body of a patient.
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[0054] The invention is defined by the claims. The following aspects, which are useful for
understanding the invention, constitute a part of the disclosure:

According to an aspect, a catheter device has a catheter (1), an actuation device (8) at a first
end of the catheter, a drive element (4) and also a mechanical transmission element (9, 10) for
transmitting a movement along the catheter to the actuation device (8), the actuation device
having a coupling element (14) which is connected to the transmission element and can be
actuated by the latter relative to the longitudinal direction of the catheter in a first degree of
freedom, and also a conversion element (15) which can be actuated by the coupling element
(14) and which converts the actuation movement at least partially into a movement in a second
degree freedom.

[0055] According to an aspect, in said catheter device, the conversion element (15) has a
device, in particular a link guide (16, 17), for converting between a movement in the
longitudinal direction of the catheter and a rotary movement about the longitudinal direction.

[0056] According to an aspect, in said catheter device, the link guide (16, 17) has a link track
(16) and a link block (17), at least one of the element being connected rigidly to the catheter

).

[0057] According to an aspect, in said catheter device, the transmission element (9, 10) is
designed to transmit a movement in the longitudinal direction of the catheter (1).

[0058] According to an aspect, in said catheter device, the conversion element (15) produces
a rotary movement about the longitudinal direction of the catheter in the region of the actuation
device (8).

[0059] According to an aspect, in said catheter device, the connection between the coupling
element (14) and the conversion element (15) provides a moveable mounting (18) which
enables a relative movement of the coupling element and of the conversion element in the
second degree of freedom.

[0060] According to an aspect, in said catheter device, the coupling element (14) is configured
as a bearing ring to which the conversion element (15) is connected rotatably.

[0061] According to an aspect, in said catheter device, the transmission element (9, 10) is
configured as, in particular, an odd number of cables which are guided parallel or in a helix-like
manner relative to the catheter (1), in particular on the outside thereof.

[0062] According to an aspect, in said catheter device, the cables (9, 10) are guided
individually on the catheter, displaceably in the longitudinal direction.

[0063] According to an aspect, in said catheter device, the cables (9, 10) are recessed at least
partially in the wall of the catheter (1).
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[0064] According to an aspect, in said catheter device, the cables (9, 10) respectively are fixed
individually on a common fixing element (13) taking into account the required length
adaptations due to the given curvature of the catheter.

[0065] According to an aspect, in said catheter device, the transmission element is configured
as a hose surrounding the catheter.

[0066] According to an aspect, in said catheter device, a lock (3) is provided for guiding the
catheter (1) through an opening, the lock (3) having, during withdrawal of the catheter, a shape
on the side orientated towards the actuation device (8) which retains the coupling element (14)
and consequently produces a rotary movement of the conversion element (15).

[0067] According to an aspect, said catheter device has a functional element (6), in particular a
pump, at the end of the catheter and also a protective cap (20) which is connected to the
conversion element (15) and which receives the functional element (6) in a first position of the
conversion element and releases said functional element in a second position.

[0068] According to an aspect, in said catheter device, the protective cap (20) has smaller
inner dimensions than the outer dimensions of the functional element in the released position
and wherein the functional element can be compressed at least partially.

[0069] According to an aspect, a method (non-claimed) for introducing a catheter device
comprises that firstly the catheter is introduced, the actuation device (8) being situated in a first
position, and wherein thereupon the coupling element (14) and the conversion element (15)
are actuated by means of the transmission element (9, 10) in order to release a functional
element (6) by means of the actuation device in the second position thereof.

[0070] According to an aspect, in said method, the actuation device (8) is actuated before
removal of the catheter device by means of the transmission element (9, 10) in order to
introduce the functional element (6) into a protective cap (20).

[0071] According to an aspect, in said method, the movements of the actuation device which

are required to release the functional element and to introduce the functional element into the
protective cap run in opposite directions.
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Patentkrav

1. Kateterindretning, med et kateter (1), en aktiveringsindretning (8) ved en
farste ende af kateteret, et drivelement (4) og ligeledes et mekanisk transmis-
sionselement (9, 10) til at overfgre en bevaegelse langs kateteret til aktiverings-
indretningen (8), hvor aktiveringsindretningen har et koblingselement (14),
som er forbundet med transmissionselementet og kan aktiveres af sidst-
naevnte i forhold til kateterets leengderetning i en farste frihedsgrad, samt et
konverteringselement (15), som kan aktiveres af koblingselementet (14), og
som omdanner aktiveringsbeveegelsen i det mindste delvis til en beveegelse i
en anden frihedsgrad,

kendetegnet ved, at konverteringselementet (15) har en indretning til konver-
tering mellem en bevaegelse i kateterets leengderetning og en roterende be-
veegelse omkring leengderetningen.

2. Kateterindretning ifelge krav 1, kendetegnet ved, at indretningen til kon-
vertering mellem en bevaegelse i kateterets leengderetning og en roterende
beveegelse omkring laengderetningen er en ledfering (16, 17).

3. Kateterindretning ifalge krav 2, kendetegnet ved, at ledfgringen (16, 17)
har et ledspor (16) og en ledblok (17), hvor mindst et af elementerne er for-
bundet stift til kateteret (1).

4. Kateterindretning ifglge krav 1, 2 eller 3, kendetegnet ved, at transmissi-
onselementet (9, 10) er udformet til at overfore en bevaegelse i leengderetnin-

gen af kateteret (1).

5. Kateterindretning ifolge krav 1, 2, 3 eller 4, kendetegnet ved, at konverte-
ringselementet (15) frembringer en roterende beveegelse omkring kateterets
laengderetning i omradet for aktiveringsindretningen (8).
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6. Kateterindretning ifalge krav 1 eller et af folgende, kendetegnet ved, at for-
bindelsen mellem koblingselementet (14) og konverteringselementet (15) til-
vejebringer en beveaegelig montering (18), som muligger en relativ bevaegelse
af koblingselementet og af konverteringselementet i den anden frihedsgrad.

7. Kateterindretning ifelge krav 6, kendetegnet ved, at koblingselementet
(14) er udformet som en lejering, hvortil konverteringselementet (15) er dreje-
ligt forbundet.

8. Kateterindretning ifolge krav 1 eller et af folgende, kendetegnet ved,
at transmissionselementet (9, 10) iseer er udformet som et ulige antal kabler,
der er fart parallelt eller pa en spirallignende made i forhold til kateteret (1),
iseer pa ydersiden deraf.

9. Kateterindretning ifalge krav 8, kendetegnet ved, at kablerne (9, 10) fores
individuelt pa kateteret, forskydeligt i laengderetningen.

10. Kateterindretning ifglge krav 9, kendetegnet ved, at kablerne (9, 10) er i

det mindste delvist forseenket i veeggen af kateteret (1).

11. Kateterindretning ifalge krav 8, 9 eller 10, kendetegnet ved, at kablerne
(9, 10) hver iseer er fastgjort individuelt pa et feelles fikseringselement (13) un-
der hensyntagen til de nedvendige leengdetilpasninger pa grund af den givne
krumning af kateteret.

12. Kateterindretning ifelge et af kravene 1 til 7, kendetegnet ved, at trans-

missionselementet er konfigureret som en slange, der omgiver kateteret.

13. Kateterindretning ifglge krav 4 eller et af fglgende, kendetegnet ved, at en
las (3) er tilvejebragt til at fare kateteret (1) gennem en abning, hvor lasen (3)
under tilbagetreekning af kateteret har en form pa siden, der er orienteret mod
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aktiveringsindretningen (8), som fastholder koblingselementet (14) og som
folge heraf frembringer en roterende beveaegelse af konverteringselementet
(15).

14. Kateterindretning ifglge krav 1 eller et af fglgende, kendetegnet ved et
funktionselement (6), iseer en pumpe, for enden af kateteret og ligeledes en
beskyttelsesheaette (20), som er forbundet med konverteringselementet (15),
og som modtager funktionselementet (6) i en faorste position af konverterings-

elementet og frigiver funktionselementet i en anden position.

15. Kateterindretning ifelge krav 14, kendetegnet ved, at beskyttelsesheetten
(20) har mindre indvendige dimensioner end de udvendige dimensioner af
funktionselementet i udlgst position, og ved, at funktionselementet kan i det

mindste delvis komprimeres.
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