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DESCRIPTION

[0001] The present invention relates to a sheath for producing a fully sealed access to the
interior of a vessel of an animal or human body, for example an artery.

[0002] Sheaths are employed in different forms during percutaneous interventions on the
human body, for example when introducing a heart catheter via an artery or vein, for example
the femoral artery. Different steps of such an intervention will be set forth hereinafter in a brief
and simplified form to lead up to the object of the invention.

[0003] In a first phase, the vessel is punctured for this purpose with a puncture needle.
Through this needle a first guidewire is then inserted into the vessel. The needle is removed
and a first sheath is inserted into the vessel along the guidewire. The above steps are carried
out according to the well-known "Seldinger technique".This sheath normally comprises a base
sheath, a removable dilator and a hemostatic valve at the proximal end of the sheath, i.e. at
the end of the sheath facing the practitioner's body. In connection with the present invention
the anatomical direction terms will be chosen with reference to the practitioner. The sheath
possesses an outer diameter of about 2 mm. The dilator and the guidewire are successively
removed, so that only the base sheath of the first sheath remains partially in the vessel.

[0004] In a second phase, a stiff guidewire is now inserted into the vessel through the
remaining base sheath, for example up to a depth of 40 cm. Thereafter the base sheath is
removed. The guidewire remains partially in the vessel.

[0005] Optionally this can be followed by a further pre-dilation, which shall not be described
here. Optionally or alternatively, instead of applying a small intermediary sheath, the puncture
into the vessel can be up-dilated by applying various sizes of dilators over the originally
deployed guidewire.

[0006] Along the guidewire remaining in the vessel, that sheath is now inserted into the vessel
through which the heart pump is to be introduced. In the context of the present application, an
"introducer” or an "introducing sheath" is a sheath having a hemostatic valve. This introducing
sheath normally possesses an inner diameter of from about 4.5 to 5 mm and an outer
diameter of from about 5 to 6 mm. The basic structure of the introducing sheath is identical to
the structure of the above-mentioned first sheath, i.e. it consists of an outer base sheath, a
dilator and a hemostatic valve. Dilator and guidewire are removed again, with the base sheath
of the introducing sheath remaining in the blood vessel. The access for the heart pump has
now been created.

[0007] Through the base sheath a guide catheter is now normally placed along the artery into
the left ventricle. For this purpose there can be employed for example a so-called pigtail
catheter, which consists of a thin tube and a soft distal precuved guiding tip. A supporting
guidewire may already be inserted into the guide catheter extending therein, which supports
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the catheter. Said soft, supporting wire is thereafter removed, and a harder guidewire is
inserted into the heart through the catheter. Along the hard guidewire the heart pump is
inserted into the heart, after removal of the pigtail catheter. The inlet of the heart pump is then
located in the left ventricle, the outlet in the aorta and the guidewire is retrieved. The pump is
connected to a supply catheter which extends along the artery employed for placing the pump
and which exits at the vessel aperture (puncture side). Alternatively, the pump can directly be
inserted into the base sheath and can be delivered into the heart without the need for
additional guide catheters and guidewires in case the pump has been designed with the
appropriate features necessary to retrogradely pass the aortic valve in a trauma free manner.

[0008] The introducing sheath that has been employed for inserting the heart pump is now
removed from the vessel and pulled out completely before final removal is performed, for
example by splitting along a predetermined separating line ("peel-away" technique). To now
close the vessel at the vessel aperture again, i.e. to close the gap between the circumference
of the hole in the vessel and the outer diameter of the supply catheter of the pump, a further
sheath is inserted into the vessel along that portion of the heart-pump supply catheter that is
located outside the body. The last-mentioned sheath is the subject matter of the present
invention. Because it is also possible to displace or reposition the heart pump through this
sheath, for example via the supply catheter, the sheath is also called a repositioning sheath (or
"repo sheath").

[0009] To avoid a blood flow disturbance in the artery and potential low flow or foreign surface
related thrombosis, the sheath should only be inserted into the vessel as deep as necessary
and have an outer diameter just sufficient to close the vessel in a fully sealed manner, i.e. to
stop bleeding or oozing that would otherwise occur.

[0010] It is hence desirable to be able to reliably recognize whether and when the sheath has
been inserted deep enough into the vessel. This can vary depending on the thickness of the
subcutaneous fatty tissue to be penetrated and/or the angulation of the access and hence be
difficult to determine.

[0011] US 2008/0076959 A1 discloses a blood circulation assistant comprising an inflow
cannula having a lumen and an insertion device configured to be received therein and to
facilitate insertion of the inflow cannula into a heart chamber. The insertion device includes a
shaft having distal and proximal end portions and a plurality of lumens. A first lumen is
configured to receive a guidewire and a second lumen is configured to receive a pressurized
fluid in order to inflate an inflatable member that is coupled to the distal end portion of the
shaft. A similar device is disclosed in EP 2 233 169 A1.

Catheters having a plurality of lumens are known. For instance, US 2009/0105545 A1
discloses a dual lumen catheter having two lumens for use in a hemodialysis procedure. US
7,022,100 B1 discloses a blood pump system having a catheter with a central lumen for a drive
cable to drive the blood pump and a plurality of side lumens for delivering a purge fluid into the
blood pump.
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[0012] The object of the present invention is therefore to propose a sheath that enables
recognition of a sufficient penetration depth.

[0013] This object is achieved by a sheath and a method having the features of claim 1.
Advantageous embodiments and developments are stated in the dependent claims.

[0014] The sheath comprises for this purpose a base sheath having a tubular body defining a
pass-through channel. Normally the sheath comprises a conventional hemostatic valve at the
proximal end. The base sheath is adapted to be inserted into the vessel through a vessel
aperture, i.e. to be installed in the vessel through the vessel aperture.

[0015] To enable recognition of the penetration depth, a wall of the tubular body of the base
sheath has a through channel. This through channel extends in the wall from the distal end
towards the proximal end. The through channel may exit the wall of the tubular body to the
outside of the sheath at the proximal end of the sheath or earlier, i.e. between the distal end
and the proximal end of the sheath. The through channel can be present separately from the
pass-through channel of the base sheath. According to an alternative embodiment, the through
channel can be formed as a sideways extension of the pass-through channel, at least at the
distal end, i.e. it has not to be separate from the pass-through channel over its entire length.
Such through channel is adapted to conduct blood from the vessel to the proximal end of the
sheath when the sheath has been inserted into a vessel. In this way one can reliably see as
soon as the sheath has been inserted into the vessel through the tissue at sufficient depth. In
other words, the channel enables a kind of insertion depth indicator to be obtained, simply by
the fact that as soon as blood from the vessel becomes recognizable at the proximal end of the
channel, a sufficiently deep insertion of the sheath into the vessel can be inferred. There is in
particular no danger of the sheath being inserted further into the vessel than necessary, which
could otherwise cause blood flow disturbances.

[0016] Advantageously, blood can also be taken for diagnostic purposes through the channel
in a suitable manner. Significant diagnostic methods here are in particular measurement of the
patient's blood pressure and a determination of the cardiac output. For measuring blood
pressure, the sheath can further comprise a blood pressure measuring device which is
connected to the channel. The cardiac output can be determined for example by means of
thermodilution. For this purpose, the sheath can comprise a temperature measuring element,
for example a thermistor, inserted through the channel.

[0017] The sheath can further comprise a guidewire which is preferably installable through the
channel. In other words, the channel is then adapted to insert the guidewire into the vessel
from the proximal end of the sheath via the channel. Via such a guidewire vessel access is
maintained even after withdrawal of the pump.

[0018] According to a preferred embodiment, the sheath comprises an expansion device. The
latter is adapted to cooperate with the base sheath such that the outer diameter of the sheath
increases in the region of the vessel aperture with the sheath in a stationary position in the
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vessel and upon actuation of the expansion device.

[0019] For producing a fully sealed access to a vessel by means of this embodiment of the
sheath, the sheath is therefore inserted into the vessel through the vessel aperture. Thereafter
the outer diameter of the sheath is increased as needed in the region of the vessel aperture
through actuation of the expansion device of the sheath.

[0020] To increase the outer diameter of the sheath in case of need, it is unnecessary to insert
the sheath deeper into the vessel, because an increase of the outer diameter of the sheath in
the region of the vessel aperture is possible with the sheath in a stationary position. Since the
sheath has a relatively small outer diameter in its initial state, i.e. without actuation of the
expansion device, one can avoid an unnecessary widening of the vessel aperture as well as a
blood flow disturbance in the vessel due to a large outer diameter or long penetration depth.

[0021] It is intended to design the repositioning sheath so that it is initially undersized, e.g. the
initial outer diameter of the sheath can be up to 4F (=1.33mm) smaller in diameter as
compared to the initial puncture diameter created by the introducing sheath for the pump. The
reason for this undersized outer diameter is that the vessel itself may have the ability to recoil
elastically to a smaller hole if the initial larger sheath is placed only for a short period (<60min).
It will be appreciated that the smallest obdurator which achieves hemostasis is the most
preferred embodiment with the least amount of foreign material in the vessel and the smallest
likelihood of full vessel obstruction and discontinued distal perfusion. Only in case of no or
limited vessel recoil the expanding portion of the repositioning sheath will be expanded
gradually in order to obtain hemostasis. In a preferred embodiment the expanding device is
configured such that an expanding portion of the sheath is confined to the target area around
the vessel puncture allowing for the proximal sheath, which extends through the skin to the
outside of the body, to be recessed. In this way, bleeding would still be visible at the skin level
requiring a further expansion of the expanding portion. Henceforth, it is less likely to plug the
puncture at the skin level and potentially have continuous bleeding at the vessel puncture into
the adjacent tissue, which would later show up as a circular hematoma.

[0022] According to a further preferred embodiment, the expansion device is configured as an
expansion sheath displaceable on the sheath in the direction of the vessel aperture. Such
expansion sheath can for example tubularly encompass the base sheath. By displacing the
expansion sheath on the base sheath in the direction of the vessel aperture, one can increase
the outer diameter of the sheath in the region of the place of entry into the vessel, without
inserting the sheath as a whole deeper into the vessel.

[0023] A plurality of embodiments of an expansion device that diverge from the above are
possible. For example, an expansion device can be provided that is not displaced on the base
sheath in the direction of the vessel aperture, but that is arranged in the pass-through channel
of the base sheath or around the base sheath. Such an expansion device can basically be
structured like a dilator and for example widen the base sheath, or a sleeve arranged on the
base sheath (to be described more exactly hereinafter), from the inside, for example like a
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balloon dilator. The balloon dilator can also be arranged on the outside of the sheath.
According to a preferred embodiment, an expansion device in the form of a spiral inflation tube
is provided, which is preferably arranged between the base sheath and the sleeve. The
inflation tube is spirally wound around the base sheath. During inflation of the tube, the sheath
is expanded while still being flexible, i.e. bendable, in the expanded area.

[0024] Instead of a balloon dilator or the like there can also be provided a mechanical
spreading element, for example a wire mesh-like stent. Such a spreading element can be
brought from a contracted to an expanded position, for example by rotation or displacement of
an actuating element arranged at the proximal end of the sheath and coupled with the
spreading element, so that the outer diameter of the sheath increases in the region of the
spreading element. According to a preferred embodiment, the sheath comprises a flexible
portion in the area to be expanded. This flexible portion forms a part of the base sheath and is
arranged between the proximal end and the distal end. The flexible portion can be expanded
by operating a pulling means which is connected to the base sheath at the distal end.

[0025] According to a further preferred embodiment, the sheath comprises, as an expansion
device, a stretchable portion in the area to be expanded. This stretchable portion forms part of
the base sheath and is arranged between the proximal end and the distal end. The stretchable
portion is configured to attain a first thickness in a stretched condition and a second thickness,
which is larger than the first thickness, in an unstretched condition, so as to increase the outer
diameter of the sheath when the proximal end portion of the base sheath is released in
direction of the vessel aperture from the stretched condition to the unstretched condition. In
other words, the sheath having the stretchable portion offers the smallest outer diameter in a
stretched condition. By releasing the stretching - from the proximal end of the sheath in
direction of the vessel aperture - the stretchable portion attains an unstretched condition which
results in a larger outer diameter of the sheath in the area of the vessel aperture. This
embodiment is advantageous in case the sheath has a minimum wall thickness that precludes
a uniform compression by axial displacement.

[0026] An arbitrary other form of analogous spreading, expanding or widening apparatus can
be provided as an expansion device. In just another embodiment the expansion can be
automated by swelling a material with the surrounding blood (e.g. a hydrophilic gel), which only
expands gently to the "right size" with minimal stress to the vessel by appropriate choice of the
swelling modulus.

[0027] According to a further preferred embodiment, the sheath comprises a sleeve, as
already indicated. The sleeve encases the base sheath and the expansion device such that the
sleeve is in contact with the vessel aperture when the sheath has been inserted into the vessel,
i.e. with the sheath in a stationary position in the vessel. This can prevent a traumatic effect of
the expansion device on the vessel when the expansion device is actuated, in particular
advanced, for increasing the outer diameter of the sheath. This sleeve serves as well as a
sterile barrier and allows the insertion of non sterile expanders from the proximal end of the
repositioning sheath.
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[0028] In case the expansion device is configured in the form of the hereinabove described
expansion sheath that is displaceable on the base sheath, the sleeve encases the base sheath
and the expansion sheath such that the expansion sheath is displaceable on the base sheath
between the base sheath and the sleeve.

[0029] Preferably, the base sheath has a pass-through channel having an inner diameter
through which a catheter, preferably a supply catheter of a heart pump, can be guided. An
inner diameter of about 3 mm may be sufficient for this purpose. It will be appreciated that the
inner diameter of the sheath can be adjusted in accordance with the intended application and
can also be paired and operated with any other indwelling device.

[0030] Preferably, the outer diameter of the sheath is chosen sufficiently large that a vessel
aperture arising upon insertion of a heart pump through the vessel is closed in a fully sealed
manner, ideally without actuation of the optional expansion device. An outer diameter of about
3.33 mm to 5 mm is sufficient for this purpose in view of currently employed heart pumps and
introducing sheaths for introducing the pumps. It will be appreciated that the outer diameter of
the sheath can also be adjusted, i.e. reduced or increased, in view of the application. But it
shall be mentioned that vascular complication rates exponentially increase above 5mm, which
is why the preferred target size should aim at the smallest possible diameter which achieves
hemostasis.

[0031] The expansion device of the sheath is preferably adapted to increase the outer
diameter of the sheath in the region of the vessel aperture by about 1F to 3F (0.33 mm to 1.00
mm), preferably by about 1F to 4F (0.33 mm to 1.33 mm), particularly preferably by about 1F
to 5F (0.33 mm to 1.66 mm). In this way it can be ensured that a fully sealed access to the
interior of the vessel is produced in different scenarios, in particular in view of different patients
with different vessel recoil potential and vessel sizes.

[0032] Further to having a correct sealing diameter, it is equally important that an expanding
portion of the sheath is "radially soft". In this context, radially soft means that this portion must
not act like a stiff portion, which can distort and/or traumatize the vessel, but that this portion
can still confine to the curvature/radius at which the repositioning sheath enters into the vessel.
This mandates low durometer polymeric materials and/or a special design of the expansion
device, e.g. a helically wound inflation tube (already mentioned above). The latter can radially
expand, but will not exceed any tangential force causing the pre-curved portion to stretch
longitudinally or stretch out.

[0033] The degree of expansion of the outer diameter of the sheath is either guided by the
inflation pressure of a balloon or any other means of force feedback that could be used to limit
the expansion to a diameter sufficient to provide hemostasis. An expanding force slightly above
the maximum blood pressure is considered to be sufficient. The expanding force can be
considered equal to the inflation pressure of a balloon if the balloon material is highly
compliant.
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[0034] According to a further preferred embodiment, the sheath comprises a fixation element
at the proximal end. Said fixation element serves for fixing the sheath to a patient after
insertion of the sheath into the patient's vessel. The fixation element can thus be stitched to the
patient's skin, for example. The fixation element comprises an area spanning the base sheath
for applying a sterile cover. The area slopes down in a ramp shape on both sides of the base
sheath transversely to the principal direction of the base sheath.

[0035] Such an embodiment of the fixation element allows a simple and safe application of the
sterile cover and thereby minimizes the places of entry for germs and pathogens at the vessel
aperture.

[0036] The fixation element can additionally comprise a fixation area which lies on the patient's
skin in the fixed state. The fixation area is then located opposite the above-mentioned area for
applying the sterile cover.

[0037] Preferably, the fixation element further comprises a guide element. Said guide element
serves as a stop for applying the sterile cover. Preferably, the guide element extends at the
proximal end of the area transversely to the principal direction of the base sheath and
substantially perpendicular to the area, but at least so as to protrude from the area such that
the functionality of a stop can be provided. Through the application of the sterile cover on the
guide element and through the configuration of the smooth area for wrinkle-free application of
the sterile cover there can be obtained an especially safe and sterile covering of the wound.
The guide element also helps to prevent an inadvertent fixation of any elements of the
repositioning sheath proximal of the fixation element such as the anti-contamination sleeve
used to protect the proximal parts of the catheter from contamination.

[0038] According to a further preferred embodiment, the sheath comprises a heart pump
having a supply catheter. The sheath is here adapted to be arranged displaceably on the
supply catheter. In other words, heart pump, supply catheter and sheath form a cohesive
system according to this embodiment.

[0039] Hereinafter the invention will be described by way of example with reference to the
attached drawings. Therein are shown:

Figure 1
a preferred embodiment of a sheath according to the invention in a plan view;
Figure 2
the sheath from Figure 1 in a lateral sectional view, and
Figure 3
the sheath from Figure 1 in a perspective view together with further, optional sheath
elements.
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[0040] The representation of the sheath 10 in Figures 1 to 3 is not true to scale, but only
schematic. For better illustrating some elements of the sheath 10, the actual size relations are
thus occasionally incorrect. E.g. tapered portions are exaggerated looking more like slanted
steps rather than a gentle and smooth transition from the smaller to the larger diameter.

[0041] As shown in Figures 1 and 2, the sheath 10 serving to produce a fully sealed access to
the interior of a vessel of an animal or human body comprises a base sheath 20 having a
tubular body defining a pass-through channel 22. A hemostatic valve 24 (cf. Fig. 3) terminates
the sheath at the proximal end 20b.

[0042] The pass-through channel 22 has an inner diameter d' and an outer diameter d. The
inner diameter d' is dimensioned such that the sheath 10 is suitable to be pushed over a
supply catheter 40 of a heart pump 70 (compare Figure 3) and preferably amounts to about 3
mm. The outer diameter d preferably amounts to about 3.33 mm to 5 mm, so that the sheath
10 is suitable for closing in a fully sealed manner a vessel aperture arising upon insertion of the
introducer of the heart pump 70 through the vessel. The outer diameter d may need to be
larger than 3.33 mm, based e.g. on the minimum wall thickness of the sheath 10, the size of a
through channel 27 in a wall of the tubular body (cf. Fig. 2), or the size of the supply catheter
40 (cf. Fig. 3).

[0043] The sheath 10 comprises an expansion device in the form of an expansion sheath 26
displaceable on the base sheath 20 in the direction R of the vessel aperture. In the present
example the expansion sheath 26 is configured as an expansion sheath 26 tubularly
encompassing the base sheath 20. The expansion sheath 26 is adapted to be displaced on the
base sheath 20 in the direction R in order to increase the outer diameter d of the sheath in the
region of the place of entry G into the vessel when the sheath 10 has been inserted into the
vessel. An outer diameter D thereafter present in the region of the vessel aperture exceeds the

original outer diameter d by the amount 2x, where 2x can be as large as 0.75"d.

[0044] The sheath 10 comprises a sleeve 28. The latter is preferably fastened at its distal end
to the base sheath 20 and can furthermore be fastened at its proximal end to the fixation
element 60. The sleeve 28 encases the base sheath 20 and the expansion sheath 26 such
that the expansion sheath 26 is displaceable on the base sheath 20 between the base sheath
20 and the sleeve 28. In this way a traumatic effect of the expansion sheath 26 on the vessel
can be prevented and sterility is maintained when the expansion sheath 26 is displaced along
the base sheath 20 into the vessel aperture in order to increase the outer diameter of the
sheath 10 in the vessel aperture.

[0045] A wall 25 of the tubular body of the base sheath 20 has a through channel 27. The
latter extends in the wall 25 from the proximal end 20b to the distal end 20a of the base sheath
separately from the pass-through channel 22 of the base sheath 20 and preferably parallel to
the pass-through channel 22. According to another embodiment (not shown), the through
channel 27 is not separate from the pass-through channel 22 on its entire length, but e.g. only
on the proximal end. On the distal end, the through channel 27 can form a sideways extension
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of the pass-through channel 22. The through channel 27 is adapted to conduct blood from the
vessel (for example an artery) to the proximal end of the sheath 10 as soon as the sheath 10
has been inserted deep enough into the vessel. In this way a sufficient penetration depth into
the vessel can be ascertained by means of the channel 27 in a simple manner.

[0046] In addition, the sheath 10 can include an externally readable marked region in an area
of the sheath, which, in operation, is intended to be located in the area of the vessel puncture
site. External readability can e.g. be achieved by providing the region with radiopaque markers.
Also fluorogenic or echogenic substances can be used for forming the markers. This region
can, according to a first embodiment, which is shown in Fig. 2 and 3, be defined by two limiting
markers 29a and 29b. These markers further guide the expansion and help locate the correct
position of the sheath in relation to the distal opening of through channel 27 and the vessel
puncture site thereof. Respective markers can e.g. be provided on the sleeve 28 covering the
base sheath 20 and on the base sheath 20. Alternatively, it is possible to essentially uniformly
mark the entire region by adding suitable externally readable substances to the sheath
material in that region. According to such an embodiment, at least part of an expanding
portion, such as the above mentioned flexible portion and/or stretchable portion of the sheath,
can be marked.

[0047] Further components of the sheath 10 will hereinafter be described with reference to
Figure 3, which shows the sheath 10 in a perspective view.

[0048] The channel 27 can be connected via a suitable connection 32, 55 to different
measuring devices, for example a blood pressure measuring device 30. Alternatively or
additionally, a temperature measuring device, for example a thermistor (not shown), can be
connected to or inserted through the channel 27, for example in order to obtain information for
the measurement of a patient's cardiac output.

[0049] Via the channel 27 a guidewire 50 can further be inserted into the vessel. An access to
the channel 27 can be created for example via a Luer connector 55.

[0050] As mentioned above, the sheath 10 is suited to be guided via a supply catheter 40 of a
heart pump 70. The heart pump 70, having the catheter 40, and the sheath 10 can be
provided as a cohesive unit. The heart pump 70 is preferably introduced into the patient's
vascular system here in the above-described manner by means of an introducing sheath which
is removed using the peel-away technique and replaced by advancing the sheath 10.

[0051] The above-mentioned fixation element 60 serves for fixing, for example stitching, the
sheath 10 to the patient after insertion of the sheath into a vessel of the patient. For this
purpose, openings 66 can be provided. The fixation element 60 possesses an area 62
spanning the base sheath 20 for applying a sterile cover (not shown). The area 62 of the
fixation element 60 slopes down in a ramp shape on both sides of the base sheath 20
transversely to the principal direction of the base sheath. Further, the fixation element 60
comprises a guide element 64 which serves as a stop for applying the sterile cover.
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[0052] The fixation element 60 may further comprise circulation openings 67 and/or circulation
opening slots (not shown) in order to allow for air circulation under the sterile cover. These
openings or slots pass through the fixation element preferably in the direction in which the
sheath passes through.
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Patentkrav

1. Hylster (10) til at fremstille en fuldt forseglet adgang til det indvendige af et
kar af en dyre- eller menneskekrop, omfattende

et basishylster (20), der har en distal ende (20a) og en proksimal ende (20b) og
et tubulzert legeme, der definerer en gennemlgbskanal (22), idet basishylsteret
(20) er indrettet til at indsaettes i karret gennem en karabning,

kendetegnet ved at en vaeg (25) af det tubulaere legeme af basishylstern (20)
har en gennemgangs kanal (27), der straekker sig i veeggen (25) fra den distale
ende (20a) mod den proksimale ende (20b) og som findes i tilleeg til
gennemlgbskanalen (22),

hvor hylsteret (10) omfatter en haamostatisk ventil 24, og

hvor den gennemgangs kanal (27) er indrettet til at lede blod fra karret mod den
proksimale ende (20b), hvilket tillader at fastlaegge en tilstraekkelig
indtraengningsdybde af hylsteret (10) i karret.

2. Hylster (10) ifglge krav 1, hvor den gennemgangs kanal (27) er til stede adskilt
fra gennemligbskanalen (22) af basishylsteret (20).

3. Hylster (10) ifglge krav 1, hvor den gennemgangs kanal (27) er en sidelaens
forlaangelse af gennemlgbskanalen (22) mindst ved den distale ende (20a).

4. Hylster (10) ifglge et hvilket som helst af kravene 1 til 3, omfattende en
blodtryksmaleindretning (30), som er forbundet til den gennemgangs kanal (27).

5. Hylster (10) ifalge et hvilket som helst af kravene 1 til 4, omfattende et
temperaturmaleelement forbundet til eller indsat gennem den gennemgangs kanal
(27).

6. Hylster (10) ifglge et hvilket som helst af kravene 1 til 5, hvor den
gennemgangs kanal (27) er konfigureret sddan, at blod fra en patient kan udtages
gennem den gennemgangs kanal (27).

7. Hylster (10) ifglge et hvilket som helst af kravene 1 til 6, omfattende en
fgringstrad (50), som kan introduceres i karret fra den proksimale ende (20b)
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gennem den gennemgangs kanal (27).

8. Hylster (10) ifglge et hvilket som helst af kravene 1 til 7, omfattende en
ekspansionsindretning (26), som er indrettet til at samarbejde med basishylstern
(20) sadan, at den ydre diameter (d; D) af hylsteret (10) gges i omradet af
kardbningen med hylsteret (10) i en stationaer position i karret og efter aktivering
af ekspansionsindretningen (26).

9. Hylster (10) ifalge krav 8, hvor ekspansionsindretningen (26) er konfigureret
som et ekspansionshylster, der er forskydelig pa basishylsteret (20) i retningen
(R) af kardbningen.

10. Hylster (10) ifglge krav 8 eller 9, omfattende et omslag (28) som omslutter
basishylsteret (20) og ekspansionsindretningen (26) sadan, at omslaget (28) er i
kontakt med karabningen i den stationaere position af hylsteret (10) i karret.

11. Hylster (10) ifalge krav 9, omfattende et hylster (28), som huser
basishylsteret (20) og ekspansionshylsteret sddan, at omslaget (28) er i kontakt
med karabningen i den stationaere position af hylsteret (10) i karret, og at
ekspansionshylsteret er forskydelig pa basishylsteret (20) mellem basishylsteret
(20) og omslaget (28).

12, Hylster (10) ifglge et hvilket som helst af kravene 8 til 11, hvor
ekspansionsindretningen (26) er indrettet til at gge den yder diameter (d) af
hylsteret (10) i omradet af karabningen med 0,33 mm til 1,0 mm, fortrinsvis 0,33

mm til 1,33 mm, saerligt fortrinsvis 0,33 mm til 1,66 mm.

13. Hylster (10) ifglge et hvilket som helst af kravene 1 til 12, hvor hylsteret (10)
inkluderer et eksternt laesbart markeret omrade (29a, 29b) i et felt af hylsteret,
som, i drift, er tilteenkt at veere placeret i feltet af karpunkteringspunktet.

14. Hylster (10) ifglge et hvilket som helst af kravene 1 til 13, omfattende et
fastggrelseselement (60) til at fastggre hylsteret (10) til en patient, idet
fastggrelseselementet (60) har et omrade (62), der spaender over basishylsteret
(20) til at anvende et sterilt deeksel, idet omradet (62) skraner ned i en



10

DK/EP 2962720 T3

3

rampeform pa begge sider af basishylsteret (20) tvaergaende til hovedretningen af

basishylsteret.

15. Hylster (10) ifglge krav 14, hvor fastggrelseselementet (60) omfatter et
anslag (64) til at anvende det sterile deeksel, idet naevnte anslag straekker sig ved
den proksimale ende af feltet (62) tveergdende til hovedretningen af

basishylsteret.

16. Hylster (10) ifglge et hvilket som helst af kravene 1 til 15, omfattende en
hjertepumpe (70), der har et forsyningskateter (40), idet hylsteret (10) er
indrettet til at anbringes forskydeligt pa forsyningskateteret (40).
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