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Sheath Device for Inserting a Catheter

The invention resides in the mechanical field, and more particularly in the medical

engineering field, and relates t o a sheath device for inserting a catheter into a patient's

body.

Especially in microinvasive or minimally invasive applications in the medical field, functional

elements such as stents, milling heads for clearing blood vessels by milling, or cardiac

support pumps, are frequently inserted into the interior of a patient's body, specifically into

endogenous vessels, and more particularly blood vessels, through an opening by means of

catheters. So as t o be able t o insert such catheters once or several times while minimizing

the traumatization of the affected tissue, and also while minimizing the risk of damage t o

the sensitive medical devices, sheaths are frequently employed, which are permanently or

temporarily introduced in a patient's body and which have an inner lumen, which allows a

catheter or other functional elements t o be guided through. The Seldinger Technique, which

will be described in more detail below in connection with FIG. 1, is known for inserting such

a sheath into the patient's body.

A corresponding method is known from WO 02/43791 Al, for example.

Once such a sheath is installed, it can be used permanently or repeatedly for inserting and

removing a catheter.

A special application lies in the use of such a sheath for compressible blood pumps or other

functional elements, which are first compressed, notably radially compressed, so as t o allow

better introduction into the body, and then inserted in the compressed state through the

sheath t o the site of use or t o the vicinity of the site of use, whereupon they are expanded.

For this purpose, corresponding blood pumps are known, which comprise a pump head at

the distal end of a hollow catheter, wherein the pump head comprises a rotor having radially

expandable delivery blades and a likewise compressible and expandable housing. The



corresponding elements are designed so that they expand automatically, for example if they

have been previously elastically compressed, or that they are expanded at the start of a

rotary operation by the resistance of the liquid to be delivered, such as the blood (this

applies in particular to delivery blades of the rotor).

Other effects, such as shape memory effects in what are known as shape memory alloys,

such as nitinol, can, for example, also be used for the purpose of a subsequent shape

change.

Corresponding compressible blood pumps are known from WO 02/43791 A or from EP 2

047 872 Al, and from DE 100 59 714, for example.

To allow better introduction, such blood pumps or other functional element can

advantageously be precompressed by means of an aforementioned sheath and can be kept

available, for example in a second sheath, for the treatment of a patient before insertion

into the first sheath. The second sheath is then designed such that the functional element,

notably the pump head, is held in a compressed state in the interior of the sheath (lumen),

for example in the same diameter which is also required for insertion into the first sheath, or

slightly larger. So as t o transfer the pump from the second sheath into the first sheath, the

two sheaths are then typically coupled such that they are coupled coaxially relative to each

other at the smallest possible distance from each other, so as t o axially displace the pump

out of the second sheath and into the first sheath.

This procedure is critical because all components, and the catheter, the pump head and the

second sheath in particular, are subjected to high mechanical stress, in addition, it is a

problem that under surgery conditions this sheath process must generally be carried out

manually using few other aids, placing high demands on the simplicity of the process and on

the reliability.

Against this background, it is the object of the present invention to create a sheath device of

the type mentioned above, which allows a functional element to be inserted into the

patient's body with high reliability, low sensitivity, low design complexity and low risk of

injury to the patient and damage to the medical devices.

The object is achieved by the features of the invention according to claims 1 and 10 and by a

method according t o claim 12.

According to the invention, a sheath device for inserting a catheter into a patient's body is

created, comprising a first sheath, the proximal end of which is provided for arrangement

outside the patient's body when used as intended, while the distal end of the first sheath is

located inside the patient's body during use. The first sheath comprises a tubular section and



a sheath housing, which is disposed at the proximal end of the section and has a receiving

channel for a strand-shaped body, and more particularly for a catheter and/or a second

sheath.

By providing a clamping element on the receiving channel, the strand-shaped body, and

more particularly the catheter and/or a sheath, can be clamped into the receiving channel.

When a functional element, notably a pump, is precompressed at the end of a catheter in a

second sheath, this second sheath can be inserted into the sheath housing and fixed there

by means of the clamping element. The second sheath and the first sheath can thus be

oriented coaxially relative t o one another and axially fixed with respect to one another at a

desired relative distance, so that the catheter, together with the functional element, can be

pushed from the second sheath into the first sheath.

The term "clamping" as used in the context of the present application means a releasable

joint, notably a force-fit and/or frictional engagement, of an object within the receiving

channel, but also any kind of joint wherein a strand-like, tubular or hose-like body is

releasably secured and/or coaxially guided with respect to the receiving channel. Examples

of these joints include a threaded joint, a bayonet joint, a sealing conical joint (Luer joint},

optionally in combination with a threaded or bayonet joint (Luer lock), or a threaded joint

which, upon application of a surplus axial force, allows a relative axial movement of thread

mates via a radial, notably elastic deformation of said mates, in order t o establish or t o

release said clamped joint. As an alternative, said clamping mates may also be provided with

circumferential beads or annular grooves on their respective opposite lateral walls to allow

their mutual engagement.

The wall thickness and the material of the second sheath are selected such that the second

sheath can be clamped into the clamping element without the catheter also being clamped

in the second sheath. The design of the second sheath is so stable that it is compressed only

insignificantly during clamping. The wall thickness of the hollow-cylindrical second sheath

can advantageously range between 0.2 and 1.0 mm, and more particularly between 0.3 and

0.7 mm.

This also creates the option of removing the second sheath after the clamping element has

been released, following the insertion of the catheter and/or the functional element into the

first sheath, and of designing it as a peel-away sheath, for example, so that it can be

removed by tearing it open, with the catheter remaining in the receiving channel. Despite

the smaller diameter, the catheter can be clamped in the clamping element so as t o fix the

functional element in the patient's body with respect to the first sheath. A certain time after

insertion, after the mechanical parts have settled and taken on the patient's body

temperature, readjustment may be necessary, and the clamping element can be released

again, the catheter can be readjusted and the clamping element can be re-fixed. As an



alternative, it is also possible to fix the catheter in a further clamping element which is

matched to the smaller diameter.

According to an advantageous embodiment of the invention, the clamping element

comprises an elastically radially deformable clamping ring. Such a radially deformable

clamping ring is a very simple and cost-effective way of creating a clamping element which

allows reliable clamping, without the risk of damaging a second sheath or a catheter. The

clamping ring can advantageously be produced from an elastomer and the volume thereof

can be incompressible, so that it radially expands during axial compression. However, it can

also be composed of a foamed material, in which some of the volume can be compressed,

but which likewise radially expands during axial compression.

In addition, it is possible for the clamping ring to be produced from a plastic material or

metal and t o be slotted. Such a clamping ring can, for example, have a conical shape on the

outside, so as t o be radially compressible by the axia movement of a further ring designed

as a clamping cone.

The invention can advantageously be such that the clamping ring can be expanded radially

inward by means of a screw element acting axially relative to the receiving channel. Under

surgery conditions, such a screw element can be used, for example by means of a screw

wheel having a diameter that can also be greater than that of the sheath housing, t o

compress a clamping ring in a simple manner, and thus clamp the second sheath or the

catheter.

When using a pressure piece having a wedge-shaped cylindrical cross-section, the invention

can be attained by radially inwardly compressing the clamping ring by means of the axially

acting screw element and an axially movable wedge body, notably a ring having a wedge-

shaped cross-section.

So as t o minimize the penetration of microbes into the patient's body through the first

sheath both when inserting a second sheath and a catheter and later, during operation, it is

further possible for a radial expansion of the receiving channel to be provided on the side of

the clamping ring located opposite the pressure piece or wedge body, as seen looking in the

axial direction, the radial expansion comprising a flushing element,

For the same purpose, and additionally so as t o prevent body fluids, notably blood, from

exiting through the sheath, according t o the invention a valve sealing the receiving channel

may be disposed in the flushing space, and more particularly on the side of the clamping ring

located opposite the pressure piece or the wedge body, as seen looking in the axial

direction. Such a valve can, for example, be designed as a dual valve comprising a plate valve

and a dome valve, wherein the plate valve provides optimal sealing action if no catheter



and/or no second sheath extends through the receiving channel, whereby the plate valve as

a whole can be held in a closed state. If a catheter or another strand-shaped body is pushed

through, the dome valve, which can, for example, take on the geometric shape of a spherical

cap, allows optimal sealing around the strand-shaped body. However, different designs of

the valve are also possible to fulfill the aforementioned sealing functions.

In addition t o a sheath device of the type mentioned above, the invention further relates t o

a catheter device comprising a corresponding sheath device and comprising a catheter,

which extends through the receiving channel and is fixed in the clamping element.

The invention further relates t o a catheter device comprising a sheath device, as that which

is described above, and a catheter and further comprising a second sleeve-shaped sheath,

which surrounds the catheter and extends through the receiving channel, the sleeve-shaped

second sheath being fixed in the clamping element.

In addition t o a sheath device and a catheter device of the types described above, the

invention also relates t o a method for inserting a catheter into a patient's body by means of

a sheath device according t o any one of the variants described above and comprising a

second sheath, wherein the second sheath is first inserted together with the catheter into

the first sheath, and more particularly t o a mechanical stop, and wherein the second sheath

is thereafter fixed by means of the clamping element and the catheter is then transferred

from the second sheath into the first sheath.

According t o an advantageous embodiment of the method according t o the invention, the

second sheath is removed, in particular by tearing it open or off, after the catheter has been

inserted into the first sheath.

The method according t o the invention can advantageously provide for the catheter t o be

directly fixed in the clamping element after the second sheath has been removed.

The invention will be shown in drawings and then described hereafter based on an

exemplary embodiment. In the drawings:

FIG. 1 is a schematic overview of a vascular system comprising an inserted first

sheath;

FIG. 2 is a detailed view of a section of FIG. 1;

FIG. 3 shows an embodiment of the invention comprising a first sheath and a

second sheath;



shows an embodiment of a pump;

shows a second sheath comprising a pump extracted therefrom;

show the pulling of a pump into a second sheath;

show the transfer of a pump from a second sheath into a first sheath;

is a longitudinal section through a sheath housing comprising a tubular

section;

is a longitudinal section through a portion of a sheath housing

comprising a cutting element;

is a longitudinal section through a sheath housing comprising a clamping

element for the tubular section and a further clamping element;

is a longitudinal section through an alternative clamping ring comprising

a conical pressure piece;

is a longitudinal section through a clamped joint including lateral-wall-

sided notches and beads, respectively;

is a longitudinal section including a clamped joint implemented as a

threaded joint;

is a longitudinal section including a clamped joint implemented as a

conical joint in combination with a bayonet lock;

is a 90 -rotated view of the taper or cone of Figure 13d;

is a longitudinal section of a Luer-type conical joint including a threaded

joint;

is a longitudinal section of a clamped joint including a transversely

slidable, radially expandable sp ng clamp;

is a possible configuration of the clamping site area of the body to be

clamped ;



Fig. 13i is a lateral view of the spring clamp of Fig. 13g, rotated by 90° with

respect t o Fig. 13g;

FIG. 14 is a longitudinal section through a sheath housing comprising a clamping

element for a proximally introduced strand-shaped body, and

Fig. 15 shows a sterile hose part that can be fixed t o a sheath device.

The sterile hose part 130 is fluid tight and tightly connected t o the sheath device 101 that

may be a first sheath device according t o the invention. The sterile hose part may be fixed t o

a first and/or second sheath device by one of the clamping/fixing means 131 disclosed in the

Figs, l a - 13i. The sterile hose part may be directly fixed t o a housing of one of the sheath

devices,

The second sheath device is at least partially positioned in the sterile hose part and after

insertion of a catheter into the body of a patient, the second sheath device, if e.g. made as a

peel-away sheath, may be torn away and disposed in the second sheath. In this case, the

first sheath device can be tightly separated from the sterile hose part and the proximal end

of the sterile hose part can be tightly clamped on the catheter itself proximally t o the

remaining parts of the sterile hose part.

The sterile hose part may, after use, be axiaily compressed and an end flange 132 of the

hose part may be fixed t o fixing means 131 which may also form an end flange of the hose

part.

Before removal of the second sheath device, circumferential openings 119 in the second

sheath device which are positioned inside the housing of the first sheath device allow for

flushing of the inside of the second sheath device together with the inside of the first sheath

device.

FIG. 1 shows a schematic human vascular system 1 . One of the femoral arteries 2 is located

in the groin region and is connected t o the aortic arch 3 via an aorta and then leads into the

ventricle 4. An introducer sheath 10 is first inserted into the femoral artery 2, for example

using the Seldinger Technique. The femoral artery, or any blood vessel, is punctured for this

purpose, for example using a steel cannula having a cutting tip. A guide wire 12 is pushed

through the steel cannula, which is inserted into the puncture site, and inserted into the left

ventricle 4 retrogradely via the aortic arch 3 , After the puncturing cannula is removed, the

first sheath 10, which is designed as an introducer sheath and comprises a tubular section 11

and optionally a dilator, which is not shown here, is threaded on the guide wire and inserted

into the vascular system through the punctured site, wherein the sheath is inserted a short

distance into the lumen of the vascular system or even t o the site of use of an element t o be
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inserted. Thereafter, a fluid pump is inserted into the vascular system through the

introducer sheath 10.

The tubular section 11 of the first sheath 10 is inserted into the artery such that the proximal

end of the first sheath 10 is located outside the femoral artery and can thus be used for

inserting a pump, for example. It is thus possible t o thread the pump on the guide wire 12 so

as t o guide the pump into the left ventricle by means of the guide wire.

It is also possible t o guide the tubular section 11 of the first sheath 10 through the guide

wire into the left ventricle and t o then remove the guide wire 12 from the first sheath. A

pump unit that may be present is then guided through the first sheath volume into the

vicinity of or into the left ventricle 4.

In the present example, the method is only illustrated based on the insertion of a pump into

the left ventricle so as support a cardiac function. However, it is easy t o see for a person

skilled i the art that the pump, or another functional element, can also be disposed and

introduced in other regions of the endogenous vascular system.

FIG. 2 shows the region of FIG. 1 in which the first sheath 10 is guided from outside through

the endogenous tissue into the lumen LG of the femoral artery 2. The first sheath comprises

a tubular section 11, which is connected t o a sheath housing 13 at the proximal end. The

tubular section 11 defines a lumen LI, which has an inside diameter dll. This inside

diameter widens toward the proximal end of the tubular section 11 in a trumpet-like shape

in the region 14.

The sheath housing 13 contains a haemostatic valve, which is known from the prior art. This

valve prevents fluid present in the lumen LG from exiting to the outside through the lumen

LI.

In the illustration of FIG. 3, the first sheath 10 of FIG. 2 is coupled t o a second sheath 20.

Only a tubular section 21, which defines a lumen L2 having an inside diameter d21, is shown

of the second sheath 20. The outside diameter of the distal end of the second sheath 20 is

such that it can be inserted into the sheath housing 13. However, the inside diameter d21 is

larger than the inside diameter dll.

A pump, which is not shown and present in the lumen L2, can now be transferred into the

first sheath lumen L from the second sheath lumen L2 by pressing. The pump is then

transported through the first sheath lumen LI t o the site in the vascular system where the

pump is intended t o effect the action thereof. The pump can either be guided on a guide

wire for this purpose, or it can be introduced without guide wire through the first sheath

lumen. The first sheath can be advanced distal!y t o the site of use of the pump before the



pump is pushed out, so as t o protect the pump and the vascular wails as well as the shaft

catheter.

A possible embodiment of a pump 30 will be described in more detail based on FIG. 4. The

pump 30 comprises a distal pump unit 31 and a shaft catheter 32, which adjoins the

proximal end of the distal pump unit 31. At the proximal end, which is not shown, the shaft

catheter 32 comprises a coupling for coupling the shaft catheter 32 t o a drive element. The

drive element can be disposed outside the patient's body and causes a flexible shaft

extending in the shaft catheter 32 t o rotate, which in turn drives the dista! pump unit 31.

The distal pump unit comprises a pump housing 33, which is produced from intersecting

nitinol struts. Portions of the nitinol housing are provided with a coating 34, which extends

distally and proximally of a rotor 35 disposed in the housing 33. The rotor is connected t o

the shaft 36 extending through the shaft catheter 32 and thus caused t o rotate. The housing

and the rotor can be compressed, which is to say the pump is a self-decompressible pump.

The pump deploys after the distal pump unit is pushed out at the distal end of a sheath. So

as t o compress the pump in preparation for the implantation, the distal pump unit is pulled

into the distal end of a sheath lumen of a second sheath. The inside diameter of the sheath

lumen is at least greater than the outside diameter of the shaft catheter.

The rotor may be displaceable relative t o the pump housing in the axial direction, notably by

means of an axial displacement of the drive shaft. However, the rotor may also be fixed in

the axial direction relative t o the pump housing.

The pump optionally comprises an outflow hose 37, which defines a flow duct for the

pumped fluid located proximally of the rotor 35. Discharge openings, which are not shown in

detail, are located at the proximal end of the outflow hose 37.

The pump can, of course, also be switched from pumping operation t o suction operation, so

that the pump no longer conducts fluid from the distal end t o the proximal end, but vice

versa.

A detailed description of a further suitable pump can be found in document EP 2 047 872 Al,

for example.

The function of the system shall now be described based on FIGS. 5 t o 9.

FIG. 5 shows a pump 30', which substantially corresponds t o the pump 30 of FIG. 4. To

simplify matters, details of the pump are not shown. Only the bellied housing and the

"pigtail" located distal of the bellied housing are shown, the pigtail preventing the heart

pump from being suctioned against the cardiac wall. The shaft catheter 32' runs proximal of



the distal pump unit 31'. A second sheath 20' is provided, which encloses a region 38' of the

shaft catheter 32' and comprises a !umen L2, the inside diameter d21 of which is smaller

than the diameter of the distal pump unit 31' when it is deployed.

The pump 30' shown in FIG. 5 is a compressible pump, which is t o say the distal pump unit

31', which comprises the pump housing and the rotor located therein, among other things, is

designed such that it can be compressed, which is t o say that the diameter thereof can be

decreased. After a quality inspector or a physician, for example, has confirmed the correct

function of the pump 30', such as by observing the rotational movement of the rotor unit

located in the distal pump unit 31' during a test run, the distal pump unit 31' is pulled into

the lumen 2 of the second sheath 20' by pulling the shaft catheter 32 in the proximal

direction. By pulling the pump into the second sheath 20', bending or damage of the shaft

catheter or of the shaft extending therein is prevented. The pump 30' shown in FIG. 5 and

the second sheath 20' enclosing the region 38' of the shaft catheter 32' form a system 200

which allows the function of the pump 30' t o be tested in due time before surgery and the

pump t o be compressed by pulling the distal pump unit 31' into the distal end of the second

sheath 20', and thus prevent damage t o the shaft.

Although the system can be implemented both with actively decompressible pumps and

with se!f-decompressible pumps, it is particularly suitable for self-decompressible pumps,

which is t o say pumps in which the distal pump unit automatically restores the original size

outside the sheath.

FIG. 6 shows an intermediate step when pulling the distal pump unit 30' into the lumen of

the second sheath 20'. It is apparent that the distal pump unit 30' can be compressed and

reduced t o a smaller diameter, so that the distal pump unit 30' can be accommodated in the

lumen of the second sheath 20'.

FIG. 6 further shows a coupling 39' adjoining the shaft catheter 32', the coupling allowing the

shaft extending in the shaft catheter t o be coupled t o a drive unit. Because the coupling 39'

often times has a larger outside diameter than the inside diameter of the lumen 1.2, the

second sheath 20' is usually added from the proximal end of the shaft catheter 32' in the

distal direction before the coupling 39' is mounted, so that the pump is shipped as a system

200, which is t o say the pump comprising the second sheath 20' located proximal of the

distal pump unit 31' and the sub-assembled coupling 39'. FIG. 6 also shows a slight expansion

of the distal end of the second sheath 20'. The trumpet-shaped expansion 24' makes it easier

for the distal pump unit 31' t o be pulled into the lumen L2 of the second sheath 20'.

In FIG. 7 finally the distal pump unit 31' is located entirely in the lumen 2 of the second

sheath 20". The second sheath 20" comprises two sub-assembled grip units 22", which allow

better holding or removal of the second sheath 20" when pulling the distal pump unit 31'



into the lumen L2, or subsequent tearing. If a "pigtail" is present, the same is advantageously

likewise pulled into the lumen 2, so that the distal pump unit 3 , together with the

components of the pump located distal of the distal pump unit 31', are present in the lumen

L2.

It is apparent from FIG. 8 how the system 200 comprising the pump 30' and second sheath

20" is combined in an operative connection with the first sheath 10 t o form a system 100.

First the distal end of the second sheath 20" is inserted into the sheath housing of the first

sheath 10. As soon as the distal tip of the second sheath 20" is seated against the mouth of

the tubular section of the first sheath 10, the pump is transferred from the second sheath

20' into the first sheath 10' by pushing the pump in the distal direction, the pushing taking

place by pushing of the shaft catheter 32'. The diameter of the distal pump unit 31' is thus

reduced further t o the inside diameter dll of the lumen LI.

FIG. 9 shows the subsequent step, in which the distal pump unit 31' is located entirely in the

lumen LI of the first sheath 10. The fact that the distal pump unit 31' is located entirely in

the lumen LI of the first sheath 10 can be indicated, for example, by using a colored marking

50 which is applied t o the outside of the shaft catheter 32'.

The second sheath 20", which is designed as a "peel-away" sheath, is then removed from the

shaft catheter 32' by tearing open the peel-away sheath from the proximal end t o the distal

end and pulling it off the shaft catheter 32'. The directed tearing open from the proximal end

t o the distal end can be supported by notches A, however it is primarily based on the

orientation of the molecule chains of the plastic material that is used from the proximal

direction in the distal direction.

After the peel-away sheath has been removed, the pump 30' is guided further inside the

lumen LI of the first sheath 10 t o the desired location.

The first sheath can optionally be advanced t o the immediate vicinity of the site of use

before or after the pump has been inserted using the distal sheath mouth. The first sheath

has the required length t o do so.

A reinforcement of the second sheath 20" is not required, in particular when pulling the

distal pump unit 31' into the distal end of the second sheath lumen L2, because the risk of

the shaft kinking during a pulling motion is significantly reduced.

When the pu p is transferred from the second sheath t o the first sheath, as shown based

on FIGS. 7 t o 9, the second sheath may comprise a reinforcing structure in form of an

introduced wire, or the tubular section 21" of the sheath 20" is not produced from a flexible

plastic material, but from a non-deformable plastic material or metal.



Another option for stabilizing the pump and the second sheath is that of holding the second

sheath 20" by way of a supporting element 40 in form of a stable outer sleeve when

advancing the pump 30' in the distal direction, which is to say in particular when transferring

the pump 30' from the second sheath into the first sheath.

Hereafter, another possible variant of a method for inserting a pump into a left ventricle

shall be described. As a preparatory measure, the pump is first filled with a sterile

physiological salt solution and is thus completely freed from air. Then, the peel-away sheath

located proximal of the distal pump unit is advanced t o a potentially present outflow hose.

The diameter of the peel-away sheath is 10 Fr, for example. After the peel-away sheath has

been advanced t o the outflow hose, the peel-away hose is surrounded by a sleeve-shaped

element so as t o hold the second sheath. The distal pump unit is then pulled into the peel-

away sheath, optionally by performing a slight rotational movement, by performing a pulling

motion in the proximal direction on the shaft catheter. The pump is advanced into the

second sheath so far that a potentially present pigtail is likewise secured in the peel-away

sheath. These steps make it possible to examine the functional capability of the pump even

before surgery and t o insert the pump only then into a sheath, without having to act under

time pressure. For example, it is only then that the vascular system is punctured so as to

insert the first sheath. However, so as to save time, it is thus also possible for an assistant to

prepare the pump, while the user already carries out the puncturing.

After a 9 Fr introducer sheath, for example, has been introduced into the left ventricle, a

potentially present dilator is pulled out of the introducer sheath and removed therefrom.

The pump, which is held in the peel-away sheath and which initially is, for example,

enveloped by the sleeve so as to hold the second sheath, is then pushed into the sheath

housing until the tip of the peel-away sheath strikes against a mechanical stop. The pump is

then transferred from the peel-away sheath into the tubular section by pushing the shaft

catheter. As soon as the distal pump unit has been completely transferred into the

introducer sheath, as can be verified based on an optical marking on the catheter shaft, for

example, the peel-away sheath can be torn open and pulled off the shaft catheter. The

pump is then advanced inside the first sheath into the left ventricle. The first sheath is

subsequently pulled back out of the left ventricle, to the point where the descending aorta

begins.

The positioning of the distal pump unit in the left ventricle can be controlled by way of

radioscopy, for example. For this purpose, an X-ray visible marking is located on the pump

housing or in the vicinity thereof, for example on the catheter, or the pump housing itself is

visible to X-rays. The discharge region of the pump, which is to say the discharge openings of

an outflow hose, should likewise be located in the region of the ascending aorta. This can



also be checked using an X-ray visible marking. A potentially present pigtail catheter tip

should make contact with the tip of the left ventricle.

So as t o remove the pump from the ventricle, the pump is retracted into the introducer

sheath by means of a pulling force that is applied t o the shaft catheter and is removed from

the arterial vascular system in the compressed state. If the first sheath has already been

shortened, the pump can also first be retracted a certain distance into the shaft catheter so

as t o compress the pump. For this purpose, the shaft catheter may comprise a pull-in funnel

into which the pump can be pulled by pulling on the drive shaft. The first sheath and further

remaining components are then removed from the vascular system.

The invention provides a particular advantage when a long sheath is used during the

implantation and explanation of the pump. The long sheath is not only used, as is customary

in the prior art, t o insert the pump into an endogenous lumen, but also t o guide the pump

through the sheath lumen into the vicinity of the site of action. To this end it is

advantageous in the medical field if the sheath has a length between 40 and 120 cm. The

length is determined by the later site of action of the pump and the patient's physique.

If the pump is pulled out of the endogenous lumen together with the long sheath, bleeding

of the femoral artery is stopped by means of a pressure dressing. As an alternative, the

pump can be pulled out of the sheath lumen of the long sheath. A further guide wire can

then be placed through the lumen of the sheath, and an element for closing the puncture

can be guided via this guide wire after the sheath has been removed, This allows improved

stemming of the bleeding t o be achieved.

FIGS. 10 t o 13 show in particular an embodiment of the first sheath according t o the

invention, comprising one or more clamping elements for fixing a tubular section 41 in a

sheath housing 43.

FIG. 10 shows a longitudinal section of a sheath housing 43, which substantially has the

shape of a cylindrical sleeve which is closed at least at the distal end 44 facing the patient's

body by a pressure screw 45. The sheath housing 43 has a continuous receiving channel 46

for a tubular section 41 of the first sheath. In the illustration of FIG. 10, coming from the

patient's body, the tubular section 41 is shown continuously up t o the flushing space 47 of

the receiving channel 46, and then in dotted form in the proximal direction. This indicates

that the tubular section 41 can be axially displaced relative t o the sheath housing 43 inside

the receiving channel 46 or, in other words, the sheath housing 43 can be displaced on the

tubular section 41.

So as t o insert a functional element, for example a pump, into the first sheath, the tubular

section 4 1 is usually pulled out of the sheath housing 43 in the distal direction so far, or it is



positioned during production of the first sheath, so that it ends approximately at the level of

the first stop piece 48. A second sheath comprising a retracted pump, as described above,

can be advanced up t o this point, so as t o then move the pump from the second sheath into

the first sheath.

The first clamping element comprises elements such as the first pressure screw 45, a first

clamping ring 50 made of an elastomeric material, and the first stop piece 48.

The pressure screw is screwed to the sheath housing by means of an external thread in an

overlapping region with the distal end 44 of the sheath housing 43. Manually rotating the

pressure screw 45 thus brings about a movement of the pressure screw in the axial

direction, which results in axial compression or expansion of the clamping ring 50. During an

axial compression, the clamping ring 50 tends t o give way radially inward and outward so as

t o maintain the volume thereof and thus clamps the tubular section 41, because it

experiences resistance at the proximal side by the first stop piece 48.

The tubular section 41 is thus axially fixed with respect to the sheath housing 43. This

fixation can easily be released by loosening the pressure screw 45, so that the tubular

section 41 is then easy t o axially displace in the sheath housing 43. To this end, when it is

relaxed, the clamping ring can have an inside diameter that equal to or larger than the

diameter of the first sheath.

So if the tubular section 41 is first pushed as far as possible into the patient's body t o allow

insertion of the pump, protected by the sheath, to the site of use, for example a ventricle,

the tubular section 41 is pulied out after the pump has been removed and the sheath as a

whole protrudes relatively little from the patient's body. The clamping element 48, 45, 0

can then be released and the sheath housing 43 can be pushed closer to the patient's body

on the tubular section 41. The tubular section 41 then extends completely through the

sheath housing 43 and optionally protrudes from the same in the proximal direction. Using

means which will be described in more detail hereafter, the tubular section 41 can then be

severed in some regions so as t o remove the excess length.

A so-called combined haemostatic valve, which is composed of a dome va ve 51 and a valve

plate 52, is provided inside the sheath housing 43 t o provide better sealing action. The valve

plate closes the sheath housing 43 if at this point neither the tubular section 41 nor a shaft

catheter extends through the receiving channel 46, while the dome valve 51 is optimized so

as t o provide tight sealing around a strand-shaped body, for example the tubular section or a

catheter.

A further pressure screw 54 is provided at the proximal end 53 of the sheath housing 43, the

pressure screw basically functioning in the same manner as the first pressure screw 45 and



effecting the compression of a second clamping ring 56 relative t o a second mechanical stop

57 via a pressure piece 55. A special feature that should be mentioned here is that the distal

end of the second clamping r ng 56 has a conical shape, which favors a deformation radially

inward when exerting an axial pressure b w ay of the pressure screw 54. The second stop 57

has a conical design in the opposite direction. However, it is also possible at this point t o use

a non-conical clamping ring 56, and instead one which has a rectangular or round cross-

section.

FIG. 10 schematically indicates a flushing element 58, which allows the flushing space 47 to

be flushed with a liquid that prevents microbes from penetrating into the patient's body

through the first sheath. This flushing is particularly effective if the tubular section 41 ends in

the flushing space 47 or on the distal side thereof, so that the flushing liquid can reach both

the outside and the inside of the tubular section 41.

FIG. 11 shows, by way of example, the arrangement and operating principle of a cutting

element according t o the invention.

If no precut predetermined breaking points, or no predetermined breaking points that are

predefined in another manner, for example by a predetermined molecule structure or

regional weakening of the wall thickness of the tubular section 21, are provided, these can

be introduced in a suitable manner when using the first sheath by way of a cutting element.

In the region of the flushing space 47 of the sheath housing 43 in FIG. 11, a cutting element

comprising blades 59, 60 is provided, which cuts the tubular section in the circumferential

section, for example during a rotation of the sheath housing relative t o the tubular section. It

is also possible t o introduce cuts in the axial direction.

For this purpose, the blades 59, 60 can also be disposed such that they cut in the longitudinal

direction during a movement of the tubular section 41 in the axial direction, as indicated by

the arrow 61. t is possible t o provide blades both for cutting in the circumferential direction

and a blade for cutting in the longitudinal direction.

FIG. 11 also shows that the blades 59, 0 can be moved radially toward the tubular section

4 1 by actuation from outside the sheath housing 43. There, a guide extending in the radial

direction for one o r more blade holders, a corresponding seal and a suspension can be

provided, so that microbes are prevented from penetrating via this displacement element

for the blades and the blades, when not actuated, radially have a distance from the tubular

section 41. After use of the first sheath, it is then possible t o manually apply pressure t o the

blades and the portion of the tubular section 41 that is not required can be cut off. A stop,

which is not shown here, prevents the cutting depth from exceeding a critical dimension and

causing damage t o a catheter which may be present inside the sheath.



The blades shown can also form a cutting element for a second sheath.

FIG. 12 shows an advantageous use of the second clamping element on the proximal side of

the sheath housing 43 after the tubular section 41 has been shortened, and a shaft catheter

61 leads out of the proximal end of the tubular section 41 and then on t o a coupling

element, which is not shown, for a drivable shaft of a pump and out of the sheath housing

43. The shaft catheter is sealed in the aforementioned dome seal 51, and the clamping

element, together with the elements of the second pressure screw 54 and of the second

clamping ring 56, which is axially compressed by the pressure piece 55 relative t o the second

stop 57, gives way radially inward far enough for the shaft catheter 61, which has a

substantially smaller outside diameter than the tubular section 41 or a second sheath, t o be

clamped and in particular t o be additionally sealed. Both the tubular section 41 and the shaft

catheter 61 protruding therefrom can thus be fixed in the sheath housing 43.

The second clamping element is likewise suitable for fixing the second sheath with the

second clamping ring 56, when inserting a second sheath into the sheath housing 43, such

that the second sheath is sufficiently fixed with respect t o the sheath housing 43, and

notably with respect t o the tubular section 41, so as t o allow the shaft catheter 61 t o be

pushed through.

The first and second clamping rings 50, 56 can be produced from an elastomer, for example

a rubber or a silicone elastomer, and can thus be fully elastic, but be deformable without

being able t o compress the volume. At this point, using an elastic foamed material in which

some of the volume can be compressed is also conceivable.

Instead of using a clamping ring 56 in order t o establish a clamped joint it is also possible t o

provide a radially slidable spring clamp as shown in Figs. 13g, 13h, 13i and explained in more

detail below. A corresponding spring clamp can be provided in addition t o or in place of a

clamping ring. Said spring clamp can be provided in the area indicated by a broken line 70' in

Fig, 12, since this area is proximal t o the seal 51 and therefore the sealing requirements t o

be met by the sliding arrangement of the spring clamp are not particularly high.

FIG. 13a is a schematic view of another type of a clamping ring 62, which can be produced

from a plastic materia! or a metal, for example, and in particular can be slotted and thus be

radially compressible. The slotted clamping ring 62 has a conical outside contour, against

which the conical contour of a pressure piece 63 pushes so as t o radially compress the

clamping ring as soon as an axial pressure force is exerted on the pressure piece 63 in the

direction of the arrow 65, for example by a pressure screw shown above, The slotted

clamping ring 62 is axially fixed by the stop piece 64.



Fig. 13b shows a fitting piece 71 including a passage 72, within a sheath housing, said

passage 72 being provided with annular grooves and beads 73 at its cylindrical lateral

surface, which fit together with grooves and beads 74 a of a matching fitting piece 75 at the

body 76 to be clamped. Said matching fitting piece 75 can be inserted into said fitting piece

71 where it is elastically snapped and retained, preferably in a sealing manner. A stopper 77

prevents an excessive insertion of the body 76.

Fig. 13c shows an arrangement similar t o Fig. 13b, wherein a fitting piece 71' and a matching

fitting piece 75' are provided with threads, respectively, instead of concentric grooves and

beads. The matching fitting piece 75' can be rotatably inserted into the fitting piece 71',

however, it is also conceivable to override the thread and carry out an axial insertion. A

visible mark 78 is provided at the body 76 t o be clamped, in order t o indicate the target

position. However, a shaped mark which enables the target position to be felt or t o be heard

is also conceivable, or a mechanism may be provided for activating an electrical contact t o

put out a signal upon reaching/leaving said target position.

Fig. 13d shows a taper o r cone 79 at the body to be clamped, which cone sealingly fits into a

conical recess 80 of a fitting piece 71". Said cone 79 has one or more circumferentially

arranged pins 81 which are guided within motion links 82 at the inner lateral surface of

recess 80 and which serve t o establish a bayonet-type lock. If the corresponding standards

are met, a so-called Luer lock can be established by the joint of sealing cone and lock.

Instead of said bayonet lock a threaded joint may be provided in combination with said cone

system.

Fig. 13e shows a rotated lateral view of cone 79 with two pins 81.

Fig. 13f shows a cone system including a cone 79' and a threaded nut 83 surrounding the

same. The threaded nut 83 can be screwed onto a thread of a pipe socket 84 which is

coupled with a fitting piece 85. The fitting piece 85 is fixedly mounted within the sheath

housing 43 and has an inner cone. The threaded nut 83 may also be configured as a cap nut

freely rotatable with respect t o the cone 79'.

Fig. 13g shows a sheath housing 43 including a radially guided, slidable spring clamp which

can be activated via a slide button 87. A stopper 88 is provided which stops said slide button

87 at a target position. Moreover, a visible mark may be provided at the spring clamp. When

the spring clamp 86 is inserted into the sheath housing 43, it enters a counter guide 89, The

spring clamp has already been elastically expanded by contacting the body 76 t o be

clamped. To this end, it is provided with an intake opening 90 as shown in Fig. 13i. Upon

further insertion, the receiving portion 91 encloses the body t o be clamped. The latter may

be provided with an annular groove or notch 92 or a sleeve 93 which includes such a groove



92. I this embodiment the clamping and sealing functions are separate at the body t o be

clamped.

Contrary t o the functional principle described above, the clamping can also be established by

completely inserting the spring clamp into the sheath housing 43 first and only then axially

inserting the body to be clamped, such as a catheter or a second sheath. In this case, a

conical inclined thrust surface 94 allows a sleeve 93 and the body to be clamped t o be

inserted into the spring clamp 86 and t o be retained there.

Generally, the body t o be clamped / a second sheath can also be retained within the first

sheath by elastic, self-clamping lamellae, scales or teeth which tighten if the body is pulled

out from the sheath. These lamellae are shown schematically on the left in Fig. 13d and have

the reference number 95.

FIG. 14 shows a sheath housing 43' comprising in the interior thereof a receiving channel 46

for a sheath or a catheter. At the distal end 44, the sheath housing 43' comprises a tubular

section 41 which is attached t o this end and which can, for example, be glued o r cast into an

opening of the sheath housing or be attached therein in another manner. The tubular

section 41 is pushed into the opening of the sheath housing 43' up t o a mechanical stop 63.

A second sheath 20'" is introduced into the receiving channel 46 from the proximal end 53 of

the sheath housing 43' so far that it ends distally at the mechanical stop 63. In one

embodiment, the system may also be designed so that the second sheath 20"' ends directly

at the tubular section 41. For example, a functional element in the form of a pump, which is

not shown, is pulled into the second sheath 20"' with a hollow catheter.

So as t o transfer the catheter together with the pump from the second sheath 20'" into the

tubular section 41 of the first sheath 43', 41, the two sheaths are oriented coaxially relative

t o one another inside the receiving channel 46, and the second sheath 20"' is fixed by means

of a clamping element. The clamping element comprises an elastic clamping ring 56', which

at the distal end has a conical design and is pressed against a mechanical stop 57'. For this

purpose, axial pressure is exerted on the clamping ring 56' by means of a pressure screw 54',

which has an external thread 64. To this end, the pressure screw 54' is screwed into the

opening of the tubular portion of the sheath housing 43', so that the screw moves axially in

the direction of the arrow 65.

To reduce friction between the rotating pressure screw 54' and the clamping ring 56' a slip

ring 69 made of PTFE, for example, o r another plastic material having good gliding properties

may be provided.



The clamping ring 56' is, for example, produced from an elastomer, expands in the radial

direction under axial pressure and thus clamps a strand-shaped body located in the receiving

channel 46. In the clamping area of the body to be clamped one or more annular beads,

webs, grooves or notches, or edges may be provided to allow a better clamping

engagement. To this end, the body may also be provided with a sleeve. The second sheath

20"' has a wall thickness between 0.3 and 0.7 mm and is produced from a sufficiently stable

material, so that the second sheath can be clamped under radial pressure, without the

catheter extending therein being clamped at the same time. The catheter can thus be easily

displaced starting from the proximal end of the second sheath 20"' into the tubular section

41. The second sheath 20"' is sealed by a combined plate and dome valve 51, 52 in a flushing

space 47.

After the functional element, for example the pump, has been transferred with the catheter

from the second sheath 20'" into the tubular section 41, the second sheath can be torn open

using the handles 67, 68 and be removed. For this purpose, the second sheath comprises a

preweakened region or notching along the axial direction, or an appropriate predetermined

molecule structure, which allows the second sheath t o be torn open to the distal end thereof

and t o be removed accordingly. For the purpose of tearing the sheath open, it may be useful

t o release the clamping element 54', 56', 57'.

After the second sheath has been removed, the clamping element 54', 56', 57' can be

clamped so far that the catheter, which has a smaller diameter, is clamped in the receiving

space 46 by the further radial compression of the clamping ring 56', The catheter, and thus a

pump to be implanted, is then fixed at the distal end of the catheter in the axial direction

with respect to the first sheath, and consequently with respect to the patient body.

Moldings in the sheath housing, which are not shown here, implement a respective

noticeable stop for the various end positions of the pressure screw, which correspond to the

various diameters t o be clamped, and the user thus feels a noticeably increasing rotational

resistance when actuating the screw when the respective clamping position is reached.

Following an initial phase, during which the arrangement settles mechanically and heats up

t o the patient's body temperature, the clamping element can be released and the catheter

can be readjusted and then be re-fixed. In all areas where two cylindrical elements can be

sealingly nested inside one another in the aforedescribed construction, a conical seal having

a cone angle of a few degrees can advantageously be used, as is known in principle in the

medical field.

The described embodiment of a sheath allows an implantable heart pump, for example, to

be transferred from a second sheath, in which the pump is kept available following an initial



inspection, into a first sheath leading into a patient's body without difficulty, low complexity

and great reliability.

A first concept of the invention relates to a sheath device for inserting a catheter into a

lumen, in particular of a patient's body, comprising a first sheath (10, 11, 13, 21, 21', 21", 41,

43) having a proximal end and a distal end, which is located in particular on the patient body

side, wherein the first sheath comprises a sheath housing (13, 43) having a receiving channel

(46), which hereafter is referred t o as the first receiving channel, for a strand-shaped body

(20', 20", 20"', 32, 66), and wherein, in extension of the first receiving channel, the sheath

housing comprises a further receiving channel for receiving a tubular section, which is

extends distally from the sheath housing and runs in particular coaxially relative to the first

receiving channel.

A second concept of the invention relates to a sheath device according to the first concept,

wherein the diameter of the first receiving channel differs from the diameter of the further

receiving channel.

The diameter of the first receiving channel can be smaller or larger than the diameter of the

further receiving channel. However, it is also conceivable for the diameter of the first

receiving channel to substantially correspond to the diameter of the further receiving

channel.

According t o a third concept of the invention, a clamping element (54, 54', 55, 56, 56', 57,

57') for fixing a strand-shaped body in the first receiving channel and/or for fixing a tubular

section (11, 21, 21', 21", 41) in the further receiving channel by way of clamping can be

provided in the first receiving channel (46) and/or in the further receiving channel according

to the first concept or the second concept of the invention.

At least one of the clamping elements (54, 54', 55, 56, 56', 57, 57') can, for example, be

designed such that it selectively allows clamping of a strand-shaped body having a first

diameter or of a strand-shaped body having a second diameter, wherein the first diameter is

different from the second diameter.

For this purpose, for example, a clamping mechanism comprising a clamping screw can be

provided, which has several preferred clamping positions. These can, for example, be

implemented by various positions of the clamping screw.

According to a fourth concept of the invention, which relates to a sheath device according to

the first, second or third concept, additionally a radial expansion of the first or further

receiving channel containing a flushing element can be provided in the sheath housing (13,

43) in the region of the first receiving channel and/or the further receiving channel.



The flushing element can, for example, comprise one or more radial fluid connections for

supplying and removing a fluid.

In the region of the radial expansion, for example at one of the axial ends thereof,

additionally a valve can be provided for closing off the radial expansion in a fluid-tight

manner.

The valve may comprise a valve plate and/or a dome valve.

A fifth concept of the invention relates to a sheath device for inserting a catheter into a

lumen, comprising a first sheath (10, 11, 13, 21, 21', 21", 41, 43) having a proximal end and a

distal end, wherein the first sheath comprises a sheath housing (13, 43) having a receiving

channel (46), which hereafter is referred to as the first receiving channel, for a strand-

shaped body (20', 20", 20"', 32, 66), and wherein, in extension of the first receiving channel,

the sheath housing comprises a further receiving channel for receiving a tubular section, and

wherein a constricted channel region is provided axially between the first and second

receiving channels, which connects these two channels and in which a connecting channel is

provided, the diameter of which is smaller than the diameter of the further receiving

channel.

Instead, it may also be provided that the diameter of the connecting channel is smaller than

the diameter of the first receiving channel, or smaller than the diameter of the first and

further receiving channels.

However, in addition t o the constricted region, it is also possible for an expanded region

comprising a flushing space t o be arranged at an axial distance with respect to the receiving

channels from the constricted region. The fifth concept of the invention can also be

combined with any one of the first to fourth concepts.

A sixth concept of the invention relates t o a sheath device according to the first or any one

of the subsequent concepts (2 to 5) of the invention, wherein a cutting device comprising at

least one blade is provided, which has at least one possible position, in which it radially

protrudes into the first receiving channel or into the further receiving channel or into the

expanded region, and more particularly into the flushing space.

For example, at least one blade that cuts in the circumferential direction of a receiving

channel o r a blade that cuts in the axial direction may be provided for this purpose. The

respective blade(s) can each be displaceable in the radial direction with respect to the

receiving channel or the expanded region between at least one cutting position and a non-

cutting position, in particular a position that does not protrude into a receiving channel. The



displacement can take place against the counterforce of a spring, which cooperates with the

knife or a knife holder.

In addition, a fluid-tight guide channel can be provided for each of the knives.

A seventh concept of the invention relates to a sheath device according to the first or any

one of the subsequent concepts (2 to 5) of the invention, comprising a tubular section that is

located in the further receiving channel.

If a connecting channel according to the fifth concept is provided, the diameter thereof can

correspond to the inside diameter of the tubular section (11, 21, 21', 21", 41) or it can be

larger than the same.

An eighth concept of the invention relates to a sheath device according t o the first or any

one of the subsequent concepts (2 to 5} of the invention, comprising a tubular section that is

located in the further receiving channel, wherein, if a connecting channel according to the

fifth concept is provided, the diameter thereof can conica!ly decrease starting from the first

receiving channel toward the further receiving channel.

For this purpose, the cone of the connecting channel can optionally be dimensioned such

that, at the site where the connecting channel abuts the further receiving channel, the

diameter of the connecting channel corresponds t o the inside diameter of a tubular section

that is inserted at that site.

A ninth concept of the invention relates to a catheter device comprising a sheath device

according to any one of the preceding concepts and comprising a catheter, which extends

through the receiving channel on the inside and together with a second sieeve-shaped

sheath, wherein the second sheath is fixed in a clamping element (54, 54', 55, 56, 56', 57,

57'} of the first receiving channel.

A tenth concept of the invention relates to a method for inserting a catheter (32, 66} into a

patient's body by means of a sheath device according t o any one of the preceding concepts

of the invention and by means of a second sheath (20, 20', 20", 20"'}, wherein first the

second sheath, together with the catheter, is inserted into the first sheath (10, 11, 13, 21,

21', 21", 41', 43), and more particularly up to a mechanical stop (63), the second sheath is

then fixed by means of the clamping element (54, 54', 55, 56, 56', 57, 57'), and thereafter

the catheter is transferred from the second sheath into the first sheath.

The mechanical stop can be formed by an end of the constricted channel region.



An eleventh concept of the invention relates t o a method according to the ninth concept,

wherein the second sheath (20, 20', 20", 20"') is removed, in particular by tearing it open or

off, after the catheter has been inserted into the first sheath.

A twelfth concept of the invention relates t o a method according to the ninth or tenth

concept, wherein the catheter is fixed in the clamping element (54, 54', 55, 56, 56', 57, 57')

after the second sheath (20, 20', 20", 20"') has been removed.

A thirteenth concept of the invention relates t o a method for inserting a catheter into a

patient's body by means of a sheath device according t o any one of the preceding concepts

of the invention, wherein a tubular section (11, 21, 21', 21", 41) is introduced into the sheath

housing (13, 43 and likewise is introduced into a lumen of a patient's body, wherein then a a

functional element is introduced into the lumen of the patient's body through the sheath

device, wherein then the tubular section is pulled at least a certain distance out of the lumen

of the patient's body, wherein the sheath housing is displaced in the distal direction relative

to the tubular section, and wherein then the tubular section is fixed on the sheath housing

by means of a clamping element and/or is cut off inside the sheath housing.



Claims

1 . A sheath device for inserting a catheter into a patient's body, comprising a first

sheath (10, 11, 13, 21, 21', 21", 41, 43, 43') having a proximal end and a distal end, the distal

end of the first sheath being provided for arrangement in the patient's body when used as

intended and the proximal end of the first sheath being provided for arrangement outside

the patient's body, and the first sheath comprising a tubular section (11, 21, 21", 21", 41) and

a sheath housing (13, 43, 3'), which is disposed at the proximal end of the section and

comprises a receiving channel (46) for a strand-shaped body (20', 20", 20"', 32, 66),

characterized in that

a clamping element (54, 54', 55, 56, 56', 57, 57') for fixing a strand-shaped body in the

receiving channel by way of clamping is provided on the receiving channel (46),

2. The sheath device according to claim 1, characterized in that the clamping element

(54, 54', 55, 56, 56', 57', 62, 63, 64) comprises an elastically radially deformable clamping

ring (56, 56').

3. The sheath device according t o claim 1 or 2, characterized in that the clamping ring

(56, 56') is produced from an elastomer.

4. The sheath device according to claim 1 or 2, characterized in that the clamping ring

(62) is produced from an plastic materia! or metal and is slotted.

5. The sheath device according t o claim 2, 3 or 4, characterized in that the clamping ring

(56, 56') can be expanded in a radially inward direction by means of a screw element (54,

54') acting axially relative to the receiving channel.

6. The sheath device according t o claim 5, characterized in that the axially acting screw

element (54, 54') exerts axial pressure on the deformable clamping ring (56, 56') by means of

a pressure piece (55).

7. The sheath device according to claim 5, characterized in that the clamping ring (62) is

compressed radially inward by means of the axially acting screw element and an axially

movable wedge body (63), notably a ring having a wedge-shaped cross-section.

8. The sheath device according to claim 6 or 7, characterized in that a radial expansion

of the receiving channel (46) is provided on the side of the clamping ring located opposite



the pressure piece or wedge body, as seen looking in the axial direction, the radial expansion

comprising a flushing element.

9. The sheath device according t o claim 6 or 7, characterized in that a valve (51, 52}

sealing the receiving channel is provided on the side of the clamping ring (56, 56', 62)

located opposite the pressure piece or wedge body, as seen looking in the axial direction.

10. A catheter device comprising a sheath device according t o any one of claims 1 to 9

and comprising a catheter (32, 66), which extends through the receiving channel (46) and is

fixed in the clamping element.

11. A catheter device comprising a sheath device according to an one of claims 1 to 9

and comprising a catheter, which extends through the receiving channel inside a second,

sleeve-shaped sheath, wherein the second sheath is fixed in the clamping element {54, 54',

55, 56, 56", 57, 57').

12. A method for inserting a catheter (32, 66) into a patient's body by means of a sheath

device according t o any one of claims 1 to 9 and a second sheath (20, 20', 20", 20'"),

characterized in that first the second sheath, together with the catheter, is inserted into the

first sheath (10, 11, 13, 21, 21', 21", 41, 43, 43'), and more particularly up t o a mechanicals

top (63), thereafter second sheath is fixed by means of the clamping element (54, 54', 55, 56,

56', 57, 57'), and the catheter is then transferred from the second sheath into the first

sheath.

13. The method according to claim 12, characterized in that the second sheath (20, 20',

20", 20"') is removed, in particular by tearing it open or off, after the catheter has been

inserted into the first sheath.

14. The method according to claim 13, characterized in that the catheter is fixed in the

clamping element (54, 54', 55, 56, 56', 57, 57 after the second sheath (20, 20', 20", 20'")

has been removed.
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