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Sutureless anchoring device for heart pump

BACKGROUND OF THE INVENTION

Field of the invention

The present invention relates to a sutureless securing device for securing on
an opening in a ventricular wall, in particular for the purpose of fitting a heart pump
In this opening.

It also relates to an assembly for fitting/removing such a heart pump in this
securing device.

Technological background
Cardiac insufficiency (Cl) is a pathological state in which the heart of the

patient is unable to supply a flow of blood necessary for the metabolic needs of the
organism.

In order to treat cardiac insufficiency, It 1Is known to implant a ventricular
assistance device (VAD), which is an artificial heart pump.

This mechanical pump does not replace the heart, which continues to
function, but provides assistance for the weakened ventricle so as to increase the
flow of blood in a manner which is adapted to the needs of the individual.

This assistance can be temporary, whilst waiting for a transplant available to
carry out a heart transplant.

However, it Is found that a significant proportion of patients will not receive
such a transplant, either because they are unable to undergo a transplant of this
type, for example because of severe cardiac insufficiency, or because no suitable
transplant is available for these patients.

In this case, the ventricular assistance is used as the intended purpose, I.e.
the artificial heart pump is implanted on a long-term basis.

These heart pumps thus form the subject of intensive research aimed at
improving the survival and quality of life of patients with cardiac insufficiency.

Many advances have been made in recent years, and ventricular assistance
devices are now known which are more compact, silent, and with an increased
service life.

The implantable heart pumps according to the prior art are thus typically
equipped with an integrated electric motor in order to ensure their operation, with
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the speed of rotation of the pump supplying the force necessary to make the blood
circulate from the weakened ventricle to the circulation of the body.

Systems are known for implantation of pumps of this type in an orifice in a
ventricular wall.

These implantation systems generally comprise a tubular portion, at the ends
of which there are placed or formed collars which are each designed to be placed
against an opposite face of the ventricular wall, after introduction of the tubular
portion into an orifice provided in this ventricular wall.

These collars thus make it possible to retain in position this hollow tubular
portion, which then defines an open duct passing through the ventricular wall.

At the end of this tubular portion, which is placed on the exterior of the heart,
an aspiration pump is fitted, which ensures the return of the blood which is present
In the ventricle, to the circulation of the body.

US2007/106315 A1 discloses a system for implantation of cardiac pumps
and represents the closest prior art with respect to the invention.

Although representing a certain amount of progress for the quality of life of
patients suffering from cardiac insufficiency, numerous disadvantages are still
encountered.

In particular, with these implantation systems according to the prior art,
damage caused to the ventricular wall during the installation of the systems is
observed, which damage can give rise to local tearing of this wall.

Purely by way of illustration, an implantation system of this type is known,
one of the flanges of which is placed against a face of the ventricular wall by means
of displacement of the tflange along the outer surface of the tubular portion. It is then
found that, since the operator cannot control precisely the forces applied on the
ventricular wall during the abutment of this flange against the face of the wall, the
flange typically compresses the wall and damages it.

In addition, since the dimensions of the flanges are reduced in order to allow
them to pass through the orifice, the mechanical strength of the implantation system
IS limited, and for example does not permit the application of substantial forces on
the system once it is in place on the ventricular wall.

Also, since the pump is placed at the end of the tubular portion, on the exterior
of the heart, and the blood which is present in the ventricle passes into the open
duct, there is a risk of loss of blood, in particular because of the forces applied to
the ventricular wall.
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There is therefore a pressing need for a device for securing on an orifice of a
ventricular wall, the original design of which overcomes the above-described
disadvantages.

Subject of the invention
The objective of the present invention is to eliminate the disadvantages of the

prior art, and to comply with the aforementioned constraints, by proposing a
sutureless securing device for securing on an opening of a ventricular wall, having
a simple design and operative mode, which device is reliable, and preserves the
ventricular wall, 1.e. I1s not able to damage this wall.

Another objective of the present invention is a securing device of this type
which is adjustable to different thicknesses of ventricular wall.

Yet another objective of this invention is a device of this type making it
possible to accommodate a heart pump therein and to permit maintenance
operations on this pump.

The objective of the present invention is also a fitting/removing device making
It possible, easily and without risk of reflux of blood, to fit and remove a heart pump
In and from this securing device.

BRIEF DESCRIPTION OF THE INVENTION

For this purpose, the invention relates to a device for securing on an opening
In a ventricular wall, comprising:

- a hollow main body with a generally cylindrical form with an outer surface,;

- a ring which is received at a first end of said hollow body, this ring being
mobile along at least part of the outer surface of the hollow body;

- a tubular membrane covering the outer surface of the outer body, whilst
extending between said ring and the end opposite the first end of the hollow body,
known as the second end,

- a distal end of this tubular membrane, placed on the side of said second
end of the hollow body, being selt-expandable between a first configuration in which
it has a tubular or substantially tubular shape, and a second configuration in which
It defines a first flange extending radially, or substantially radially, starting from said
hollow body, this first flange being designed to abut a face of said ventricular wall,

- the other end, known as the proximal end, of this tubular membrane being
able to be deformed by the displacement of said ring along the outer surface of the
hollow body, such as to form a retention flange, the position of which can vary
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relative to said first flange, so as to adapt to ventricular walls with different
thicknesses;

- said retention flange being designed to come into contact with the opposite
face of said ventricular wall, such that said flanges and the assembly formed by the
part of the hollow body and the portion of the tubular membrane covering it, passing
through said ventricular wall through said opening, lock said securing device In
position in said opening.

This ring, known as a pressing ring, has a form suitable for engaging on the
outer surface of said hollow body. It is placed at, or in the vicinity of, said first end of
the hollow body.

Advantageously, this ring makes it possible to compress the tubular
membrane placed on the outer surface of said hollow body. The degree of
compression, or pressing, of the tubular membrane, is controlled by the operator by
displacing the ring to a greater or lesser extent along the outer surface of the hollow
body. The forces applied on the ventricular wall are thus advantageously controlled.

For this purpose, on its edge which is designed to come into contact with the
proximal end of said tubular membrane, the ring has an annular surface for pressing
sald tubular membrane. This annular surface can comprise a receptacle for receipt
of the proximal end of the tubular membrane.

The proximal end of the tubular membrane can thus be deformed by widening
towards the exterior such as to form a retention flange spaced from the first flange.
This radially widened flange advantageously has a planar or substantially planar
surface which is designed to face the ventricular wall.

The hollow body has a longitudinal dimension larger than that of the opening
extending between the opposite faces of the ventricular wall, and a diameter which
IS the same as, or larger than, that of the opening in the ventricular wall.

Thus, and advantageously, the device for securing on an opening Iin a
ventricular wall ensures sealing after being fitted, without any suture being
performed, contrary to the anchorage devices of the prior art. In this respect, the
device in question is for securing on ventricular puncture with a diameter larger than
20 mm, which does not require any stitch.

In different particular embodiments of this device, each having its particular
advantages and being able to be subjected to numerous possible technical
combinations:

- the proximal end of the tubular membrane is configured to be deformed
progressively during the displacement of the ring, such as to form a retention flange,
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the position of which can vary within a predetermined range of distances starting
from the first flange;

- said ring comprises on its periphery at least one coupling finger which is
designed to cooperate with notches placed in the outer surface of said hollow body.
This therefore results in discrete or intermittent displacement of the ring along the
outer surface of the hollow body.

Alternatively, with the outer surface of said hollow body comprising a thread
on at least part of its outer surface, the inner surface of said ring comprises a thread
which Is configured to cooperate with said thread placed on the outer surface of the
hollow body, in order to permit the displacement of said ring;

- said ring comprises a non-return finger in order to prevent any loosening of
the ring after formation of the retention flange;

- the outer surface of the hollow body comprises a stop in order to prevent
the displacement of said ring;

- said ring and said hollow body are made of rigid materials which are inert
for the human body;

- said tubular membrane is made of nitinol, of a nitinol alloy, or also of
expandable polyurethane;

- the device Is configured to form a retention flange with an outer diameter
which is strictly larger than 3/2 D, where D Is the diameter of the opening in the
ventricular wall.

Preterably, the retention flange thus formed has an outer diameter of
between 3/2 D and 3 D.

Purely by way of illustration, this retention flange has a diameter of 40 mm.
This large dimension of the retention flange designed to be formed thus reinforces
the support of the device on the ventricular wall, and consequently ensures better
retention in position, or stabilization, of the securing device on this ventricular wall,
In particular during intervention on the propulsive heart pump which is designed to
be received in the channel of this main body.

Furthermore, any stresses are distributed over a larger surface area of the
ventricular wall, such that the risk of damaging this wall Is reduced, or even
eliminated.

- with the inner wall of the hollow body delimiting a channel extending
between the first and second ends of the hollow body, said inner wall comprises
means for sealed assembly of the body of a heart pump and said wall, said heart
pump thus being received at least partly in said channel.
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The diameter of the channel is equal, or substantially equal, to the outer diameter
of the body of the pump, In order to accommodate the pump in said channel.
Preferably, with the body of the pump which is designed to be accommodated in the
channel delimited by the inner wall of the hollow body comprising a thread on its
outer surface, this inner wall comprises a thread which is designed to cooperate with
the thread of the pump body;

- sald heart pump is an implantable ventricular assistance device (VAD).

Preterably, it is a propulsive heart pump.

With this heart pump being anchored to the wall of the heart by means of the
securing device, the patient can thus move actively without any risk.

The first end of the hollow main body comprises an opening which is In
communication with the channel delimited by the inner wall of the hollow body.
Advantageously, one or a plurality of wired connections such as wires can pass
through this opening in order to connect an artificial heart pump accommodated In
this channel to a control unit of this pump. Signals for control of this pump can thus
be sent to the artificial pump.

This control unit can also comprise a wireless emitter-receiver to transmit
automatically data such as information on the rate of heartbeat or the state of the
supply source implanted, for the purpose of remote medical monitoring.

Data can be transmitted to a portable external terminal by means of short-
range wireless communication signals, for example based on a Bluetooth or Zigbee
protocol, etc. This external terminal can comprise a means for communication which
iImplements a cellular access network and/or an Internet network, in order to transmit
this data to a cardiologist for example. The cellular access network can be of several
types (2G, 3G, 4G), with each type of network being accessible according to a
plurality of cellular access technologies (2G: EDGE, GPRS, 3G: UMTS, HSDPA,
HSUPA, HSPA, HSPA+, 4G: LTE). The Internet network is for example a network
comprising wireless non-cellular access points such as a WLAN network, for
example Wi-Fi or WIMAX or also a Li-Fi network. This external terminal can have a
display device in order to allow the user to read messages or choose options from
a menu.

Preterably, this central unit comprises one or a plurality of inputs for receipt
of one or a plurality of signals, each of which Is associated with an audible or
iInaudible mechanical vibration associated with the mechanical activity of the heart,
sald central unit comprising a first sub-set of software instructions of said set of
software instructions which, when they are executed by said processor, are
configured to define a temporal window for measurement of said signal(s) in order
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to analyze each signal thus received at the input of said central unit during this
temporal window, so as to determine one or a plurality of parameters of the
corresponding signal, in order to compare the parameter(s) of each signal thus
determined with one of a plurality of items of data previously recorded in a storage
unit of said central unit, so as to identify the signal corresponding to the closure of
the mitral valve, as well as the instant t1 corresponding to the closure of said mitral
valve.

The present invention also relates to a ventricular assistance unit comprising
a propulsive heart pump and a device for securing on an opening in a ventricular
wall, as previously described.

Advantageously, this propulsive heart pump Is accommodated inside the
channel delimited by the inner wall of the hollow main body. Preferably, the pump
body and the inner wall of the hollow main body are assembled in a sealed manner
so as to prevent any reflux of blood.

The present invention also relates to an assembly for fitting/removing a heart
pump on a securing device as described above, said assembly comprising a guide
element with a distal end, a proximal end, and a lumen extending between, and
opening at, said distal and proximal ends, said heart pump having a pump body.

According to the invention,

- with said pump body comprising a mark,

- sald assembly comprises a gripping unit which can slide in said lumen, said
gripping unit comprising at its free end a part which is complementary with said mark
IN such a way as to ensure the engagement of this free end and of the pump body
for the gripping and displacement of said heart pump.

Preferably, with said mark being a hollow, or a projection, formed on or in the
pump body, said complementary part is a head with a form paired with said hollow,
or respectively a hollow with a form paired with said projection, for assembly of said
free end on said pump body.

Advantageously, the free end of said gripping unit comprises a polygonal
profile which is complementary with a hollow profile placed at an end of the heart
pump body, such that this free end can be inserted in said hollow profile.

Advantageously, with said pump body comprising a thread on a part of its
outer surface, which is distinct from said mark, said gripping unit is an elongate body
of general cylindrical shape, so as to be maneuverable In rotation in said lumen In
order to screw/unscrew said pump body on a complementary thread carried by the
inner wall of the hollow body. The gripping unit can thus be a hollow tube or a rod
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whose free ends are parts complementing the mark of a pump body in order to
authorize its manipulation.

Preferably, with said pump body comprising at least two marks, said free end
of said gripping unit comprises, for each mark, an assembly part complementing the
corresponding mark.

This assembly can comprise a sealing element placed inside said lumen,
preferably in the distal part thereof, this sealing element being open when the free
end of said gripping unit is pressed against it, in order to free the passage of said
gripping unit through this sealing element.

Preferably, this sealing element comprises a flap valve whose seat is inclined
at 45° in order to facilitate the passage of the medical device, while preventing the
passage of blood in the other direction when this flap valve is in its closure position.
This flap valve thus defines a non-return valve.

Preferably, the distal end of said guide element comprises a device for
stabilization of part of the heart, said stabilization device comprising a widened part,
which preferably comprises at its end with the widest diameter a groove which has
at least one aspiration orifice for creation of a vacuum in said groove when a portion
of the ventricular wall is In contact with said stabilization device.

BRIEF DESCRIPTION OF THE DRAWINGS

Other advantages, objectives and particular characteristics of the present
iInvention will become apparent from the following description, provided by way of
explanation which is in no way limiting, with reference to the appended drawings in
which:

- Figure 1 represents schematically a device for anchorage without suture for
a propulsive heart pump according to a particular embodiment of the invention; the
distal end of the tubular membrane being in its first stable configuration, and the ring
not yet having been displaced along the outer surface of the tube, Iin order to
compress the proximal end of the tubular membrane;

- Figure 2 shows the device for anchorage without suture in figure 1 in an
activated state, in which the distal end of the tubular membrane is in its second
stable configuration, and the proximal end of the tubular membrane has been
deformed in order to define a retention flange; the opposite faces of a ventricular
wall (PV) have been schematized in the upper part of the device in order to illustrate
the putting into contact of the flanges on these opposite faces, with the extra-cardiac
space (EC) also being shown;
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- Figure 3 Is a partial schematic representation in cross-section of the
anchorage device illustrated in figure 1;

- Figure 4 is a partial schematic representation in cross-section of the
anchorage device illustrated in figure 2;

- Figure 5 is a view In perspective of the ring of the anchorage device in figure
1, showing the non-return valve of the ring;

- Figure 6 is a view In longitudinal cross-section of a fitting/removing assembly
of a heart pump connected to the apex of a beating heart, according to a particular
embodiment of the invention, this assembly being shown in a first configuration In
which it comprises a tool for perforation and ablation of part of the ventricular wall,
In order to create an opening in said wall;

- Figure 7 I1s a view In longitudinal cross-section of the fitting/removing
assembly in figure 6 according to another configuration in which it comprises a
gripping unit connected to and supporting a heart pump, which is engaged in an
anchorage device secured in the opening in a ventricular wall, part of the heart pump
being intraventricular;

- Figure 8 represents, partially and schematically, the fitting/removing
assembly for a heart pump of figure 7, the heart pump being mounted inside the
ventricle.

DETAILED DESCRIPTION OF AN EMBODIMENT OF THE INVENTION
Firstly, it should be noted that the figures are not to scale.

Figures 1 to 5 show schematically a device 10 for anchorage without suture
of a propulsive heart pump In an opening in a ventricular wall, according to a
particular embodiment of the present invention.

This anchorage device 10 comprises a tube with an outer surface 11 and an
iInner surface 12 delimiting a channel extending between a first end 13 and a second
end 14 of this tube, which ends are open.

The outer 11 and inner 12 surfaces of this tube 10 have a thread, the outer
surface 11 of the tube comprising on the side of its second end 14 a portion of wall
with an excess thickness which is not threaded, and is connected by a shoulder to
the remainder of the outer surface 11 of the threaded tube. This shoulder thus
defines a stop in order to limit the displacement of a pressing ring 15 received at the
first end 13 of the tube.

The inner surface of this ring 15 comprises a thread (not represented) which
IS designed to cooperate with the thread of the outer surface 11 of the tube, in order
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to permit continuous displacement of this ring 15 along part of the outer surface 11
of this tube.

Between this ring 15 and the second end 14 of the tube, a tubular membrane
16 Is placed, which covers the outer surface 11 of the tube.

The ring 15 comprises on its face which is designed to press the tubular
membrane 16 a receptacle such as a groove, in order to receive the corresponding
free end of the tubular membrane 16. Advantageously, this end of the tubular
membrane 16, which is also known as the proximal end, is not rendered integral In
its receptacle in order to prevent torsions of the membrane.

A distal end 17 of this tubular membrane 16, placed on the side of the second
end 14 of the tube, Is self-expandable between a first stable configuration in which
It has a tubular shape, and a second stable configuration in which it defines a first
flange 18 extending radially from said tube.

The first stable configuration of the membrane advantageously permits easy
iIntroduction of the second end 14 of the tube through the opening in the ventricular
wall.

The second stable configuration of the tubular membrane 16 makes it
possible to generate afirst flange 18, such that the flange abuts, or is placed against,
a face of the ventricular wall, when the tube has been introduced through the
opening in this ventricular wall.

The transition from the first stable configuration to the second stable
configuration is obtained by means of an increase in the temperature of the tubular
membrane 16, for example by exposing it to the temperature of the human body,
the tubular membrane 16 being made of nitinol or expanded polyurethane, which is
a form memory material.

The opposite end, known as the proximal end 19, of this tubular membrane
16, Is able to be deformed progressively by the displacement of the ring 15 along
the outer surface 11 of the tube, such as to form a second retention flange 20, the
position of which can vary within a predetermined range of distances d starting from
the first flange 18 defined by the distal end 17 of the tubular membrane 16 In its
second stable configuration. This distance d makes it possible to compress the
ventricular wall in order to ensure the sealing of the device, as well as reliable and
durable retention.

It is thus possible to adapt the anchorage device 10 to ventricular walls with
different thicknesses. The shoulder determined by the profile of the outer surface 11
of the tube advantageously makes it possible to define an upper limit for the
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compression of the tubular membrane 16, and thus to limit the forces applied on the
ventricular wall.

Advantageously, this ring 15 comprises a non-return finger 21.

This non-return finger 21 makes it possible to prevent any loosening of the
ring 15 after formation of the second retention flange 20, which would be liable to
give rise to release, or partial release, from the stresses in the tubular membrane
16, with the consequence of subsidence of the second retention flange 20.
Deformation of this type of the second retention flange 20 would be liable to give
rise to poorer sealing of the connection between the anchorage device and the
ventricular wall, which would be liable to result in leakages of blood.

The ring 15 and the tube are made of rigid, inert materials, i.e. which are
biocompatible with the human organism. They are for example made of PEEK
(polyetheretherketone), of ceramic or of titanium. These elements can be printed,
..e. they are then formed by a three-dimensional printing process.

Once this anchorage device 10 has been rendered integral with the
ventricular wall, it is possible to introduce a propulsive heart pump into the channel
delimited by the inner surface 12 of the tube.

This pump (not represented) is advantageously designed to be received In
the channel of the tube, such that it does not form a projection outside the tube
outside the heart.

In addition, the assembly of the pump body and the inner surface 12 of the
tube Is sealed in order to prevent any reflux of blood via this channel. An assembly
of this type Is advantageously formed in this case by screwing the pump body onto
the thread supported by the inner surface 12 of the tube.

For this purpose, the pump body has on at least part of its outer surface 11 a
thread which is designed to cooperate with the thread supported by the inner surface
12 of the tube.

The screwing of the pump into the inner surface 12 of the tube also makes it
possible to regulate or adjust the positioning of this pump relative to the aortic valve,
and consequently to optimize the position of this heart pump so as to obtain a better
hemodynamic performance. Advantageously, this therefore provides an optimized
cardiac output, which is made possible by the possibility of creating continuous, and
consequently extremely precise, displacement of the pump body along the thread
formed on the inner surface 12 of the tube.

Thus, and more generally, the present invention also relates to a method
designed to optimize the hemodynamic performance, wherein there is adjustment
of the position of a heart pump implanted on a ventricular wall relative to the aortic
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valve of the patient. Preterably, this adjustment is obtained by a displacement of the
heart pump relative to this aortic valve. More preterably, this adjustment is carried
out by screwing/unscrewing the body of the pump along a threaded inner surface,
or on the threaded inner side, of a tubular wall of a securing or anchorage device
secured In an opening in a ventricular wall, the pump body comprising for this
purpose on its outer surface a thread which is complementary with the thread of the
threaded inner side of the tubular wall, and is designed to cooperate with the latter.
An adjustment of the position of this type Is advantageously very precise because
of the continuous displacement of the heart pump permitted by these threads.

The objective is thus to position the end of the heart pump in order to direct
the blood propelled by this pump to the aortic valve of the patient. Preterably, the
objective is to place this end of the heart pump at a distance of between 10 mm and
20 mm from the aortic valve.

In order to limit the displacement of the heart pump by screwing the pump
along the inner surface 12 of the tube, this inner surface 12 of the tube can comprise
at least one stop. It is thus possible to control the intraventricular advance of the
heart pump.

Figures 6 to 8 illustrate a system for introduction of a medical device such as
a needle, a device 10 for anchorage on an orifice in a ventricular wall as described
above, a heart pump 36, or also a unit for gripping this pump, according to a
particular embodiment of the present invention.

This system for the introduction of a medical device comprises a main body
30 defining a longitudinal inner channel or lumen 31 for receipt of this medical device
32, this medical device being mobile in translation in this inner channel 31, such that
a part of it can be placed projecting from this main body 30, for its introduction into
a ventricular wall 33 or into the channel delimited by the inner wall 12 of a sleeve
secured In the opening In the ventricular wall 33, such as that of an anchorage
device described above.

This main body 30 also comprises a sealing element 34, which Is placed
Inside this channel, such that this sealing element 34 can be open when the end of
the medical device is pressed against it, in order to open up the passage for the
medical device 32 through this sealing element 34.

In this case, this sealing element 34 comprises a flap valve, the seat of which
IS Inclined by 45° Iin order to facilitate the passage of the medical device 32, whilst
preventing the passage of the blood in the other direction when this flap valve is In
its closure position. This flap valve thus forms a non-return valve.

The proximal end of the main body 30 comprises a gripping handle 35, and
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the distal end of the main body advantageously comprises a venting valve (not
represented) in order to eliminate the presence of any air in the part of the inner
channel positioned downstream from the sealing element 34.

In order to manipulate the heart pump 36 for its implantation in, or Iits
disassembly from, the channel delimited by the inner wall 12 of the tube, this system
comprises a gripping unit 37 which can slide in the inner channel 31, this gripping
unit 37 having at its free end a part which is complementary with a mark contained
In the pump body.

It is thus possible to ensure the engagement of the free end of this gripping
unit 37 and the mark in the pump body, for gripping and manipulation of the heart
pump 36.

Purely by way of illustration, with the pump body having a hollow polygonal
mark such as one with six facets provided in a hollow in the pump body, the free
end of the gripping unit 37 has a complementary form, such as a male hexagon
form.

This gripping unit 37 is advantageously in the form of a rod which the operator
can manipulate by means of its proximal end, such as to rotate the rod in order to
screw or unscrew the pump body in its receptacle defined by the channel delimited
by the inner wall 12 of the tube.



DK/EP 3551246 T3

Patentkrav

1. Indretning til fastggrelse pa en abning i en ventrikelvaeg, omfattende
- et hult hovedlegeme af i det vaesentlige cylindrisk form med en ydre
5 overflade (11),

- en krans (15), der er optaget pa en fgrste ende af det hule legeme, idet
denne krans (15) kan bevaeges langs mindst en del af det hule legemes
vdre overflade (11),
- en rgrformig membran (16), der daekker det hule legemes ydre overflade

10 (11), idet den forlgber mellem kransen (15) og den modsatte ende af den
fogrste ende af det hule legeme, betegnet den anden ende,
- en distal ende (17) af denne rgrformige membran (16), som er placeret
pa siden af det hule legemes anden ende, og som er selv-ekspanderende
mellem en fgrste konfiguration, i hvilken den er rgrformig, og en anden

15 konfiguration, i hvilken den definerer en fgrste (18) flange, der straekker
sig radialt eller i det vaesentlige radialt ud fra det hule legeme, idet denne
fgrste (18) flange er beregnet til at stgde til en flade pa ventrikelvaeggen,
- idet den anden ende, betegnet den proksimale, af denne rgrformige
membran (16) kan deformeres ved forskydningen af kransen (15) langs

20 det hule legemes ydre overflade (11), saledes at der dannes en holdeflange
(20) hvis stilling kan variere i forhold til den fagrste (18) flange, for saledes
at tilpasses til ventrikelvaegge med forskellig tykkelse,
- idet holdeflangen (20) er beregnet til komme i kontakt med den
modstaende flade af ventrikelvaeggen, saledes at flangerne og den helhed,

25 der dannes af delen af det hule legeme og afsnittet af den rgrformige
membran (16), daekker den og passerer gennem ventrikelvaeggen gennem

abningen, blokerer fastggrelsesindretningens stilling i abningen.

2. Indretning ifglge krav 1, kendetegnet ved, at den proksimale ende af den
30 rgrformige membran (16) er udformet til at deformeres progressivt under
forskydningen af kransen (15) for saledes at danne en holdeflange (20), hvis

stilling kan variere i et forudbestemt afstandsomrade fra den fgrste (18) flange.
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3. Indretning ifglge krav 1 eller 2, kendetegnet ved, at kransen (15) pa sin
omkreds har mindst en koblingsfinger beregnet til at samvirke med indsnit, der er

placerede pa det hule legemes ydre overflade (11).

4. Indretning ifglge krav 1 eller 2, kendetegnet ved, at det hule legemes ydre
overflade (11) omfatter et gevind pa mindst en del af dets ydre overflade (11), og
kransens (15) indre overflade har et gevind, der er udformet til at samvirke med
det pa det hule legemes ydre overflade (11) placerede gevind for at tillade

forskydningen af kransen (15).

5. Indretning ifglge et hvilket som helst af kravene 1 til 4, kendetegnet ved,
at kransen (15) har kontrafinger (21) for at hindre en eventuel lgsning af kransen
(15) efter dannelsen af holdeflangen (20).

6. Indretning ifglge et hvilket som helst af kravene 1 til 5, kendetegnet ved,
at det hule legemes ydre overflade (11) har et anslag til at standse forskydningen
af kransen (15).

7. Indretning ifglge et hvilket som helst af kravene 1 til 6, kendetegnet ved,
at kransen (15) og det hule legeme er udfgrt i stive og for det menneskelige

legeme indifferente materialer.

8. Indretning ifglge et hvilket som helst af kravene 1 til 7, kendetegnet ved,
at den rgrformige membran (16) er udfgrt i nitinol, en nitinol-legering eller endog

en ekspanderbar polyurethan.

9. Indretning ifglge et hvilket som helst af kravene 1 til 8, kendetegnet ved,
at den er udformet til dannelse af en holdeflange (20) med en ydre diameter , der

netop er stgrre end 3/2 D, hvor D er diameteren af abningen i ventrikelvaeggen.

10. Indretning ifglge et hvilket som helst af kravene 1 til 9, kendetegnet ved,
at det hule legemes indervaeg (12) afgraenser en kanal, der forlgber mellem den
forste og den anden ende af det hule legeme, idet indervaeggen (12) har midler til

taet samling af en hjertepumpes legeme og vaeggen, idet pumpens legeme
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saledes er optaget i det mindste delvis i kanalen.

11. Indretning ifolge krav 10, kendetegnet ved, at pumpens legeme, der er
beregnet til at rummes i den kanal, der afgraenses af det hule legemes indervaeg

5 (12), har et gevind pa sin ydre overflade (11), og denne indervaeg (12) omfatter
et gevind beregnet til at samvirke med gevindet pa pumpens legeme.

12. Ventrikelassistanceenhed omfattende en fremdrivende hjertepumpe og en

fastggrelsesindretning ifglge et hvilket som helst af kravene 1 til 11.

10
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