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Description

The invention pertains to the field of medical equip-
ment, and to be more exact to a prosthetic device for
sustaining a vessel or hollow organ lumen, having
reduced diameter during introduction through a tube or
a delivery catheter, which device includes a wire frame
in form of a flexible tubular shaped body which in devel-
opment is formed by many rows of interconnected cells
of an elongated approximately oval shape with a larger
axis directed in the circumferential direction of the tubu-
lar body and a smaller axis parallel to the axial direction
thereof, wherein adjacent cells in neighbouring rows are
shifted by the smaller axis of the oval with respect to
each other in the direction of the smaller axis.

Such a device is known from EP-A-O0 481 365
where the wires are bent to meanders and the shape
they form in a plane perpendicular to the longitudinal
axis of the body is an open one, viz. not a closed ring-
shape. As a consequence of this the tubular body is soft
against radial compression. Another self-expanding
stent is known from US-A-5 135 536. The cells in this
stent are open and only interconnected at points posi-
tioned along a straight line called the backbone. This
stent is also rather soft to radial compression. A further
stent with a different shape and orientation pattern of
the wire cells is known from DE-A-3 918 736.

Various diseases of blood-vessels or hollow organs
cause a stenosis or complete obturation (occlusion) of
their lumen, which results in a decrease or complete
loss of their functional attributes.

The wide spread of diseases of this kind demands
an elaboration of quite new methods of medical treat-
ment.

The device for sustaining of the blood-vessel or hol-
low organ lumen has a tubular shaped frame body,
which is introduced in the vessel or hollow organ, fixed
in the necessary place and sustains its lumen.

The problem of designing such devices has already
a twenty year history.

Nevertheless, a universal reliable device satisfying
all necessary requirements has as yet not been cre-
ated.

The device for sustaining of the vessel or hollow
organ lumen should satisfy the following requirements:

- effectively fulfil the function of recovery and sustain-
ing of the vessel or hollow organ lumen;

- have a reliable and simple in control delivery sys-
tem;

- possibility of use within a wide range of sizes from 3
to 50 mm and more;

- have biological compatibility with the organism tis-
sues;

- posibility of use in different anatomical areas of ves-
sels and hollow organs;

- minimum traumatism during and after operation;

- sliffness of the construction to provide counterac-
tion to in situ external compression forces.
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An attempt to create a device compatible with the
organism tissues was undertaken in the USSR patent
No. 1237201, dated February 15, 1986.

This known device for sustaining the vessel or hol-
low organ lumen represents a wire frame having a tubu-
lar shaped body. The frame is formed by a wire element,
having round or square cross-section and arranged in a
cylindrical helical line. The frame has a shape of a heli-
cal cylindrical spring and it is furnished with fixing ele-
ments to keep it on the device for delivery into the
vessel or hollow organ. Each fixing element is made in
form of a loop, one of which is formed at the initial sec-
tion of the wire element, and the other at its final section.
The facility for delivery of the above device to the vessel
or hollow organ comprises an introducer in form of a X-
ray contrast tube and another X-ray contrast tube of a
lesser diameter, on whose surface the device is secured
by means of a connecting element. The material of the
frame wire is an alloy of the titanium-nickel system,
which is biologically compatible with the organism tis-
sues.

The device known from the USSR patent is reliable
in use. However, it is expedient to use the known device
in vessels or hollow organs having a diameter of not
more than 8 mm, which is conditioned by the value of
the ultimate strain of the frame material limited by 8%
(the so-called strain limit of the shape memory effect),
as well as by the demand of minimizing the puncture
hole (hole in vessel through which the device is intro-
duced into the organism). The device may only to a lim-
ited extent withstand external compression forces.

The use of the known device in vessels and hollow
organs with a diameter exceeding 8 mm, and at preser-
vation of the condition of not exceeding the ultimate
strain of the frame material, would demand a decrease
of the thickness of the wire frame elements, which
would result in a further loss of stiffness of the frame, or
in a necessity to increase the diameter of the puncture
hole, which in turn would cause an intolerable trauma-
tism of the vascular or hollow organ walls.

Thus, the mentioned construction of the device for
sustaining the vessel or hollow organ lumen is applica-
ble only for vessels or hollow organs, whose diameter is
less than 8 mm which sharply narrows the field of its
application.

The execution of the function of effective recovery
and sustaining of the vessel or hollow organ lumen by
the described device demand an arrangement of the
coils of the wire frame with a minimum lead to prevent
germination of atherosclerotic patches, or counteract
the occlusion. However, the making of the frame with
the minumum lead between coils results in a loss of its
stiffness in the vessel or hollow organ, which, under the
effect of external compression forces, either results in a
change of its arrangement in the vessel, i.e. the frame
longitudinal axis gets arranged at an angle to the vessel
axis, or in an increase of the lead between coils. Both in
the first and second cases the frame stops fulfilling its
main functional attribute, as a result of which the vessel
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or hollow organ lumen gets reduced.

As it was described above, the frame is furnished
with fixing elements on the front and rear ends. The fix-
ing elements are made in the form of loops lying in the
plane perpendicular to the frame axis in such a manner
that the partial overlapping of the frame lumen occurs,
which causes formation of turbulent flows in the blood
current and faciliates the appearance of various compli-
cations in the form, for example, of intensification of
atherosclerotic formations.

The described facility of frame delivery is reliable
enough in the process of introduction of the frame to the
affected area. However, at installation of the frame with
the aid of this facility one of the fixing loops gets
released. The frame, being scragged up until this
moment, gets released and uncoils in the direction
opposite to the direction of coiling at its fixing, acquiring
its initial shape. In the process of uncoiling, which is
uncontrolled, traumatization of the vascular or hollow
organ walls may occur, which has an unfavourable
affect on the result of operation. In addition it should be
mentioned that the frame can occupy an arbitrary posi-
tion in the vessel that is uncontrolled by the surgeon.

The described frame has the shape of a helical
cylindrical spring. If we examine the frame section in a
plane perpendical to the frame axis and passing
through the coil surface, it is seen that the frame coil
located in the plane has a break, which decreases the
frame stiffness under the effect of radially acting forces.

Another device for sustaining a vessel or hollow
organ lumen is known (Ann Radiol, 1988, 31, n.2, 100-
103), and it has a tubular shaped wire frame formed by
a wire element, which in development represents a saw-
tooth line. In order to permit a change in the stiffness of
the frame, the latter is bound at the tops by a caprone
thread.

The branches of the wire element are arranged
along the longitudinal axis of the tubular frame, which
provides for a constancy of the frame linear dimensions
at the delivery and installation of the frame in the
affected place of the vessel or hollow organ. To fix the
frame in the vascular or hollow organ walls, provision is
made for fixing elements in the form of hooks.

In the described construction use is made of mate-
rials, whose ultimate elastic strain makes up tenths of a
percent.

The delivery system represents an X-ray contrast
tube accommodating a pusher, which is a piston with a
rod. For transportation (delivery) the device is placed in
the X-ray contrast tube, and by means of the rod the
surgeon acts upon the piston interacting with the device.

The described device has found a wide application
for sustaining the lumen of the affected areas of veins,
in which there are no atherosclorotic processes. The
use of this device in arterial vessels is hardly possible
because of the large distances between the wire ele-
ments, which may result in germination of aterosclerotic
patches and, as a consequence, in an uneffective use of
this device.
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The latter known device is used for sustaining the
lumen of the affected areas of veins, whose diameter is
within 15 to 30 mm. In this case a wire of a large diam-
eter is used to impart the necessary stiffness to the con-
struction. If this device were to be used in smaller
vessels or hollow organs having a diameter from 3 to 15
mm it would be necessary to decrease the wire thick-
ness (diameter). However, in this case the construction
loses its thickness and may hardly provide an effective
sustaining of lumen.

Due to the arrangement of the wire branches in the
pheriferal direction of the tubular frame body, the given
construction is stable and has a high stiffness in the
axial direction, which prevents full adjustion to the ves-
sel geometry and may traumatise the vascular or hollow
organ walls.

When it is necessary to deliver the above device to
the affected area along a curved path, the elastic defor-
mation of the frame wire elements changes into a plas-
tic deformation, which results in an irreversible change
of the device shape.

Thus, delivery of the given frame to the affected
place is possible only along a path close to a straight
line, which considerably narrows the number of the ana-
tomical areas, where the frame could be used.

From EP-A-221570 is known a device in which the
larger axis of each cell is arranged in the axial direction
of the tubular body and the smaller axis in the circumfer-
ential direction thereof and the wire sections forming the
cells are rigidly interconnected.

The delivery facility of the latter device comprises
an X-ray contrast tube with an inflatable balloon, on the
outside of which the wire frame is located. To press the
wire frame onto the X-ray conrast tube, provision is
made for one more tube enveloping the frame on its
external surface. In delivery of the frame to the affected
area of the vessel or hollow organ first the external tube
is removed, and the balloon is inflated so that the frame
is expanded and acquires its final shape whereafter it
interacts with the vascular walls. After that the X-ray
contrast tube is removed from the vessel, and the frame
is installed in the affected area.

The described device can be used for sustaining
the lumen of vessels or hollow organs within a range of
sizes from 3 to 8 mm. In the described construction use
is made of materials whose ultimate elastic strain
makes up tenths of a percent. When it is necessary to
deliver the device to the affected area along a curved
path, a danger arises to exeed the ultimate elastic strain
and, consequently, the proceeding of the process of
plastic deformation of the frame material. Thus, the
delivery of the given frame is possible only along a path
close to a straight line, which essentially decreases the
possibility of its use in different anatomic areas. The
known device has a large stiffness in the axial direction
which may traumatize the walls of the vascular or hollow
organ in the regions around the ends of the device if the
device supports a vascular or hollow organ which
change its shape during adaption to varying external
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loads. Further, it is a common disadvantage of the
known devices that they only to a limited extent posess
a radial stiffness allowing them to support vascular or
hollow organs which are not surrounded by a bone
structure taking up external loads.

The invention is based on the problem of creation of
a device for sustaining the vessel or hollow organ
lumen, in which the shape and arrangement of cells
forming the tubular frame provide the frame with a large
stiffness in the radial direction and only low stiffness in
the axial direction so that the device without risk of trau-
matization will keep the vascular or hollow organ open
even if the latter changes shape due to external loads.

This is obtained by the initially mentioned device
which, according to the invention, is characterized in
that adjacent cells in neighbouring rows are shifted by
half of the larger axis of the oval with respect to each
other in the direction of the larger axis, and that each
cellis formed by juxtaposition of two U-shaped wire sec-
tions so that in a plane perpendicular to the longitudinal
axis of the body the row of closed cells comprises a
closed ringshape formed of the branches of the U-
shaped wire sections in said row, and in that adjacent
cells in one row are interconnected in a flexible manner
at the axially extending portion of the U-shaped wire
sections.

By arranging the cells so that the larger axis of the
oval is directed in the circumferential direction the
device has on one hand a large flexibility in the axial
direction which allows the device to bend simultane-
ously with the vascular or hollow organ even if the bend-
ing is very localized because the long branches of the
U-shape is easily deformed in the axial direction and, on
the other hand, the device is very rigid towards localized
radial compression because the U-shaped branches of
each row of cells form two circumferential rings having
large stiffness in their plane. The flexibility of the device
in the axial direction further ensures that a local defor-
mation of the vessel does not cause the device to
lengthen in the axial direction as the deformation is
absorbed within the pressure affected rows of cells. This
causes the device to stay fixed with respect to the sur-
rounding supported wall of the vascular or hollow organ
so that traumatization is avoided. Under the action of
external compression force the ringshape is essentially
uniformly loaded. The axial stiffness of the device may
to some extent be adjusted to needs by varying the
cross-sectional area of the frame wire. By varying the
number of cells in the frame, it becomes possible to
select the optimum axial stiffness of the frame, so that
the vascular or hollow organ wall is traumatized as little
as possible.

The adjacent cells in one row are interconnected in
a flexible manner at the axially extending portion of the
U-shaped wire sections. The flexible interconnection
allows large deformations of the initially unloaded cell
geometry without large deformations in the wire proper
because the wire sections are not rigidly fixed to each
other.
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When the device is to be introduced the ends of the
tubular frame are pulled away from each other and the
frame diameter is reduced until the frame can be
inserted into a delivery catheter. During lengthening of
the frame the major portion of cell deformation occurs in
the long branches of the wire sections and it is assumed
that the axially extending portion of the U-shaped wire
sections is only slightly deformed so that the entire U-
shaped wire section is substantially uniformly loaded.
Consequently, the diameter of the tubular frame may be
drastically reduced during insertion without exceeding
the elastic strain limit of the wire material. This makes it
possible to use devices according to the invention within
a wide range of sizes and to introduce the devices
through a small puncture hole in the patient, even if the
wire is made of e.g. stainless steel.

Preferably the flexible interconnections are accom-
plished by winding the axially extending portions around
each other, more preferably so that the one wire portion
is wound only one turn around the associated wire por-
tion. During deformation of the U-shaped wire sections
the windings may move apart and/or open which
reduces strain in the wire. The wound wire portions also
act as a kind of hinge joint allowing the two U-shaped
wire sections in a cell to swivel with respect to each
other when the frame is radially loaded. The wound flex-
ible interconnections present a further advantage,
namely that as an alternative to axially lengthening of
the frame prior to insertion in the catheter the tubular
frame may be twisted about its longitudinal axis by turn-
ing the two frame ends in opposite directions. This
causes the wound interconnections to open and the
frame to collaps to a reduced diameter allowing inser-
tion. When the frame after positioning abreast of the site
to be supported is pushed out of the catheter it "uncoils”
to its initial diameter without any substantial axial short-
ening of the frame, which leads to an uncomplicated
and very precise positioning of the device in the vascu-
lar or hollow organ.

In a further embodiment which is preferred due to
its simplicity of manufacture the device is characterized
in that each U-shaped wire section is composed of two
separate wires each of which runs in substantially heli-
cal shape through the rows of cells, and that the two
wires are wound, preferably on turn, around each other
at the axially extending portion where they meet to form
the bottom leg of the U-shape.

The device may have wires of a shape memory
alloy exhibiting thermally activated shape memory prop-
erties, preferably a NiTi-alloy, but more preferably the
wires are of a shape memory alloy exhibiting superelas-
tic properties, advantageously a NiTi-alloy. Such a
shape memory alloy can be excessively deformed and
yet return to its set predetermined shape without loss of
stiffness or introduction of permanent deformations in
the wire. The shape memory alloy wire frame can be
reduced to a diameter of only a few mm during insertion
irrespective of its unloaded diameter which e.g. may be
as large as 50 mm so that the frame can be introduced
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into the patient through a single small diameter catheter
which only requires a small puncture hole in the patient.
The superelastic alloy is preferred in order to avoid ther-
mal control during insertion. When this alloy is
deformed it exhibits stress induced martensite.

The above described possibilities of variation of the
axial and radial stiffness of the frame allow the latter to
fulfil the function of sustaining of the vessel or hollow
organ lumen within any range of their standard sizes, for
example, from a diameter of 3 mm to a diameter of 50
mm, and be applicable in different anatomical areas of
the vessel or hollow organ and even to be introduced
along a tortous path. The device may also be used for
retention of blood clots as a Cava-filter.

In the following description examples of embodi-
ments of the device according to the invention is
described in futher detail with reference to the schemat-
ical drawings, in which

Fig. 1 shows a general perspective view of the
device for sustaining a vessel or hollow organ
lumen, which device according to the invention has
flexibly interconnected cells as shown and
described below,

Fig. 2 shows in a larger scale, a development of the
frame surface according to a first embodiment,

Fig. 3 is a section after line Ill-Ill in Fig. 1,

Fig. 4 and 4a illustrate the delivery device with the
frame in longitudinal section and perspective view,
respectively, and

Fig. 5 shows in development a section of the frame
surface in a second embodiment according to the
invention, in large scale.

The device for sustaining the lumen, for example of
the femoral artery, accomplished in accordance with the
invention, has wire frame 1 in the form of a tubular
shaped body, for example in the form of a cylindrical
body.

The cylindrical surface of frame 1 shown in devel-
opment in Fig. 2 is formed by a large number of inter-
connected cells 2 formed by two U-shaped wire
sections 3, interconnected by their branches 3a, 3b, and
forming approximately an oval, whose larger axis is
arranged in the circumferential direction of the body and
the smaller axis parallel to its axial direction. Cell 2 of
each subsequent row is shifted in the circumferential
direction with respect to cell 2 of the present row by 1/2
of the length of the oval larger axis. Each branch 3a or
3b of the U-shaped wire section 3 belongs to two cells 2
in adjacent rows, except for the first and last rows. In a
cross-section of frame 1 in a plane perpendicular to its
longitudinal axis and passing through the long branches
of the U-shaped wire sections 3 of one row these
branches form a closed ringshape 4 which provides the
frame with large stiffness in radial direction and ensures
that the cell will only to a very limited extent be
deformed in the axial direction when it is radially loaded.
The wire section 3 may have a circular cross-section as
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seen in Fig. 3.

The wire can be made of a titanium-nickel alloy hav-
ing shape memory properties which may either be ther-
mally or stress activated. The U-shaped wire sections
may as shown in Fig. 2 be flexible interconnected by
small rings, e.g. of thread.

The described device is introduced into the vessel
A such as the femoral artery as follows. A delivery
device 5 comprises a hollow X-ray contrast tube 6, con-
taining a hollow pusher 7 with a rod 8. The pusher 7 has
an internal space 9 including two stops 10 in the form of
cylindrical radially extending pins rigidly connected with
a holder 11 arranged along the longitudinal axis of rod
8. The distance between the extreme points of stops 10
essentially corresponds to the inside diameter of pusher
7. The holder 11 is installed with a possibility of longitu-
dinal displacement.

The frame 1 is secured to the stops 10 of holder 11
by means of lugs 12 inserted over the stops 10. The
holder 11 connected to frame 1, is fixed with respect to
rod 8. The rod 8 is infroduced into X-ray contrast tube 6
simultaneously with the frame 1 being drawn into con-
trast tube 5 along its longitudinal axis. When entering
the contrast tube 6 the sections 3 forming frame 1
acquire a shape close to a straight line and the frame
diameter is reduced to a few mm. The forward end of
contrast tube 6 is then, through the puncture hole,
brought to the affected area of vessel A. Frame 1 may
alternatively be brought into tube 6 by rotating holder 11
with respect to the frame end opposite to the end fixed
to stops 10 so that the frame 1 is collapsed to small
diameter and may be inserted into tube 6.

When the delivery device 5 is in position in the ves-
sel or hollow organ the surgeon, while acting upon
frame 1 through rod 8, withdraws the X-ray contrast
tube from the frame, so that the wire sections 3 of the
device fold out to the original tubular shape.

If the wire is a thermally activated shape memory
alloy the blood temperature heats the wire and the
device acquires its initial shape. If the wire is superelas-
tic it will simply return to its preset shape when the
restraining force from tube 6 is removed.

Recovery of the initial frame shape occurs in suc-
cession by forming closed ring-shaped circuits 4 in the
plane perpendicular to the device axis. The ring-shaped
circuit interacts with the walls of vessel or organ A (Fig.
4a), sustaining its lumen constant and repeating its
geometry due to the maximum radial stiffness and opti-
mum axial stiffness of frame 1 (Fig. 1).

The described constructional features of the device
make it possible to bring it to the affected area through
a minimum puncture hole.

The embodiment shown in Fig. 5 has cells 2 of sim-
ilar shape as in the above described embodiment, but
the cells are interconnected in an alternative manner.
Each U-shaped wire section is composed by two differ-
ent wires which run in substantially helical shape
through the rows of cells and the wires and wound one
turn around each other at the axially extending wire por-
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tion where they meet to form the bottom portion or leg of
the U-shape. At the ends of the frame the associated
pairs of wires are joined at points B and C by twinning
the wires around each other. The formed loop may be
bend into the adjacent outer cell in order not to trauma-
tize the vascular wall. The formed interconnections
between the cells are highly flexible and the wires may
deform more or less independent of each other.

The device is introduced into the hollow vein, artery
or organ A in the same manner as the above described
device.

The device preserving the vessel lumen constant
and reperating its geometry, has an increased durability
because of the movable joint between the wires.

The accomplished analysis and the obtained posi-
tive estimate of the biological compatibility of the
described device made it possible to go over to bench
tests. The mechanical characteristics of the device were
studied on a special model of the arterial system of a
human being, and the technical elements of the proce-
dure of its implantation in different areas of the vascular
channel were elaborated.

The bench tests have displayed good qualities of
the described device and made it possible to set to its
use in experimental investigations on animals.

Experiments were conducted on 10 dogs, 3 of them
were subjected to an acute experiment, and 7 were sub-
jected to dynamic observations. Implantations were
accomplished into the thoracic, abdominal aortas, renal,
iliolumbar and femoral arteries. At check X-ray analyses
in general terms it was noted that the devices do not
shift the places of their initial implantation, the shape of
the device conforms to the initial one, no symptoms of
thrombosis and stenosis of the vessel were revealed.

Claims

1. Aprosthetic device for sustaining a vessel or hollow
organ lumen, having reduced diameter during intro-
duction through a tube or a delivery catheter, which
device includes a wire frame (1) in form of a flexible
tubular shaped body which in development is
formed by many rows of interconnected cells (2) of
an elongated approximately oval shape with a
larger axis directed in the circumferential direction
of the tubular body and a smaller axis parallel to the
axial direction thereof, wherein adjacent cells (2) in
neighbouring rows are shifted by the smaller axis of
the oval with respect to each other in the direction
of the smaller axis, characterized in that adjacent
cells in neighbouring rows are shifted by half of the
larger axis of the oval with respect to each other in
the direction of the larger axis, and that each cell is
formed by juxtaposition of two U-shaped wire sec-
tions (3) so that in a plane perpendicular to the lon-
gitudinal axis of the body the row of closed cells
comprises a closed ringshape formed of the
branches of the U-shaped wire sections (3) in said
row, and in that adjacent cells (2) in one row are
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interconnected in a flexible manner at the axially
extending portion of the U-shaped wire sections.

2. Aprosthetic device according to claim 1, character-
ized in that the flexible interconnections are accom-
plished by winding the axially extending portions
around each other, preferably so that the one wire
portion is wound only one turn around the associ-
ated wire portion.

3. Aprosthetic device according to claim 2, character-
ized in that each U-shaped wire section (3) is com-
posed of two separate wires each of which runs in
substantially helical shape through the rows of cells
(2) and that the two wires are wound, preferably
one turn, around each other at the axially extending
portion where they meet to form the bottom leg of
the U-shape.

4. Aprosthetic device according to any one of the pre-

ceeding claims, characterized in that the wires are
of a shape memory alloy exhibiting thermally acti-
vated shape memory properties, preferably a Ni-Ti-
alloy.

5. A prosthetic device according to any one of the
claims 1 to 4, characterized in that the wires are of
a shape memory alloy exhibiting superelastic prop-
erties, preferably a Ni-Ti-alloy.

Patentanspriiche

1. Protheseneinrichtung zum Stlitzen eines Gefasses
oder Lumens in einem Hohlorgan, mit reduziertem
Durchmesser bei Einfiihren durch ein Rohr oder
einen Zufuhrkatheter, welche Protheseneinrichtung
einen Drahtrahmen (1) in Form eines flexiblen rohr-
férmigen Kérpers enthalt, der in Flachenentwick-
lung durch viele Reihen untereinander verbundener
Zellen (2) mit langlicher, annahernd ovaler Form
gebildet ist, die in Richtung zur Umfangsrichtung
des rohrenférmigen Koérpers eine langere Achse
und parallel zu dessen axialer Richtung gerichtet
eine kiirzere Achse aufweisen, wobei angrenzende
Zellen (2) in benachbarten Reihen mit der kurzen
Achse der Ovale im Verhaltnis zueinander in Rich-
tung zur kurzen Achse versetzt sind, dadurch
gekennzeichnet, dass angrenzende Zellen in
benachbarten Reihen mit der Halfte der langen
Achse im Verhaltnis zueinander in Richtung zur lan-
gen Achse versetzt sind, und dass jede Zelle durch
zwei gegenlberstehende U-férmige Drahtab-
schnitte (3) gebildet wird, sodass die Reihe von
geschlossenen Zellen in einer auf der LaAngsachse
des Korpers rechtwinkeligen Ebene eine durch die
Verzweigungen der U-férmigen Drahtabschnitte
geschlossene Ringform umfasst, und dass benach-
barte Zellen (2) in einer Reihe in dem axial erstrek-
kenden Teil der U-férmigen Drahtabschnitte auf
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flexible Weise untereinander verbunden sind.

Protheseneinrichtung nach Anspruch 1, dadurch
gekennzeichnet, dass die flexiblen Verbindungen
untereinander durch ein Umeinanderwickeln der
axial erstreckenden Teile zustandekommen, vor-
zugsweise derart, dass ein Drahtteil nur einmal um
den zugehérigen Drahtteil herum gewickelt ist.

Protheseneinrichtung nach Anspruch 2, dadurch
gekennzeichnet, dass jeder U-férmige Drahtab-
schnitt (3) aus zwei separaten Drahten zusammen-
gesetzt ist, von denen jeder im wesentlichen in
Spiralform durch die Zellenreihen (2) lauft, und
dass die zwei Drahte bei dem axial verlaufenden
Teil vorzugsweise einmal herum gewunden sind,
wo sie zur Bildung des Grundschenkels der U-Form
einander begegnen.

Protheseneinrichtung nach einem der vorherge-
henden Anspriche, dadurch gekennzeichnet,
dass die Drahte aus Shape Memory-Legierungen
mit thermisch aktivierten Shape Memory-Eigen-
schaften hergestellt sind, vorzugsweise eine Ni-Ti-
Legierung.

Protheseneinrichtung nach einem der Anspriiche
1-4, dadurch gekennzeichnet, dass die Drahte aus
Shape Memory-Legierungen hergestellt sind, die
superelastische Eigenschaften aufweisen, vor-
zugsweise eine Ni-Ti-Legierung.

Revendications

Dispositif prothétique pour soutenir un vaisseau ou
une lumiere d'organe creux et présentant un dia-
métre réduit pendant l'introduction a travers un tube
ou un cathéter de mise en place, lequel dispositif
comprend un écran en fil (1) sous forme d'un corps
flexible de forme tubulaire qui, en développement,
est formé par de nombreux rangs de mailles (2)
reliées les unes aux autres, de forme allongée
approximativement ovale avec un axe plus grand
dans le sens circonférentiel du corps tubulaire et un
axe plus petit parallélement au sens axial dudit
corps, les mailles adjacentes de rangs voisins étant
décalées de 'axe plus petit de l'ovale, les unes par
rapport aux autres dans le sens de I'axe plus petit,
caractérisé en ce les mailles adjacentes de rangs
voisins sont décalées de la moitié de I'axe le plus
grand de l'ovale, les unes par rapport aux autres
dans le sens de plus grand axe, et en ce que cha-
que maille est formée par juxtaposition de deux
sections de fil (3) en forme d'U, si bien que dans un
plan perpendiculaire a I'axe longitudinal du corps,
le rang de mailles fermées comporte une forme
annulaire fermée constituée par les branches des
sections de fil (3) en forme d'U dudit rang, et en ce
que les mailles adjacentes (2) d'un rang sont
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reliées de fagon flexible les unes aux autres, a la
portion, qui s'étend axialement, des sections de fil
en forme d'U.

Dispositif prothétique selon la revendication 1,
caractérisé en ce que les liaisons flexibles sont réa-
lisées par enroulement des portions, qui s'étendent
axialement, I'une autour de l'autre, de préférence
de telle maniére qu'une portion de fil n'est enroulée
que d'un tour autour de la portion de fil associée.

Dispositif prothétique selon la revendication 2,
caractérisé en ce que chaque section de fil (3) en
forme d'U est composée de deux fils séparés, dont
chacun s'étend essentiellement en forme hélicoi-
dale a travers les rangs de mailles (2), et en ce que
les deux fils sont enroulés, préférablement d'un
tour, autour I'un de l'autre, a la portion qui s'étend
axialement et ou ils se rencontrent pour former la
branche du fond de la forme en U.

Dispositif prothétique selon I'une quelconque des
revendications précédentes, caractérisé en ce que
les fils sont en alliage 8 mémoire présentant la pro-
priété, quand il est réchauffé, de retrouver sa
forme, de préférence un alliage Ni-Ti.

Dispositif prothétique selon I'une quelconque des
revendications 1 & 4, caractérisé en ce que les fils
sont en alliage & mémoire, a propriétés superélasti-
ques, de préférence un alliage Ni-Ti.
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