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Description

Technical Field

[0001] The present invention relates to a balloon as-
sembly particularly for valvuloplasty applications.

Background Art

[0002] Valvular stenosis is a defect which may be con-
genital, developing in the foetus and present at birth, or
may develop over time, for instance as an effect of some
other disorder. For example, mitral valve stenosis in
adults is rarely congenital and can occur as a result of
rheumatic fever or calcium obstruction in the valve.
[0003] Congenital valvular stenosis is found in around
one in every 1,000 newborns. In some instances health
problems affecting the mother during pregnancy is
thought to contribute to the defect. About 5% of all cardiac
defects are found to relate to valvular stenosis. Valvular
abnormalities are found in children of both sexes, but the
vast majority of adult valvular stenosis is found to occur
in men. Most adults with Mitral stenosis are women who
have suffered rheumatic fever as children.
[0004] Reduced valvular function is also experienced
in some patients, caused by the valves failing to open
fully.
[0005] A variety of treatments have been attempted to
treat these conditions, including diuretic therapy, antico-
agulant therapy and open surgery. More recently, how-
ever, balloon valvuloplasty has been performed, both on
children and on adults. The procedure is to force the valve
open, with the aim that so doing will cure the stenosis
and prompt normal valve function. In balloon valvulo-
plasty, a small balloon tipped catheter is positioned within
the valve opening and the balloon then inflated to prise
the valve leaflets apart. The balloon has to have an in-
flated diameter no greater than the diameter of the valve
seat in order not to damage the valve. The balloon is then
deflated and removed.
In order not to cause trauma or damage to the heart,
balloon valvuloplasty must be performed quickly.
[0006] Often, balloon valvuloplasty can sure the valve
function and thus avoid the need for open heart surgery
and valve replacement. It is therefore seen as an impor-
tant method of treatment
[0007] There is a risk, however, during balloon valvu-
loplasty that the balloon catheter jumps or slips out of
position either out of the heart or into the heart, as a result
of heart valve function as well as of the dynamics of the
inflating balloon. Such slippage can either lead to an
abortive procedure or to damage of the heart.
[0008] US-5,807,326 discloses a coronary sinus cath-
eter assembly for the retrograde infusion of cardioplegia
solutions into the coronary sinus. The assembly compris-
es a catheter having a balloon with a plurality of segment-
ed annular ribs, and a stylet having a relatively stiff prox-
imal sleeve and a relatively flexible malleable wire ex-

tending distally from the sleeve.
[0009] Balloon catheter assemblies for a variety of
treatments have been disclosed in WO-03/039,628, US-
6, 129,706, US-7,008,438, EP-0,204,218, US-
2005/0,075,662, US-2006/0, 167,407, US-
2009/0,005,732, US-5,395,331 , US-5,720,726, US-
5,807326, WO-96/18427, WO-95/08965, US-6,027,510,
US-2006/182,873, US-5,423,745 and US-7,566,319.

Disclosure of The Invention

[0010] The present invention seeks to provide an im-
proved balloon catheter for valvuloplasty procedures.
[0011] According to an aspect of the present invention,
there is provided a balloon catheter assembly as in claim
1.
[0012] The rib, which could be said to have a wedge
shape when viewed in side elevation, acts to retain the
balloon in position during inflation and use. The fact that
the rib is inflatable allows the balloon to be wrapped to a
small footprint and also allows the rib to be made larger
and/or higher above the surface of the body portion when
inflated than is possible with, for instance, solid ribs.
[0013] The discontinuities in the rib or ribs, providing
tether elements between the rib portions, ensure that
these do not flatten during inflation of the balloon. In the
preferred embodiment, the or each rib is formed of at
least three sections preferably of similar sizes to one an-
other.
[0014] It has been found that such discontinuities also
assist in the deflation of the balloon, in that they cause
the balloon to collapse into the tethers or discontinuities,
leaving wings where the rib portions are located. Specif-
ically, the discontinuities or tethers will, on application of
a vacuum to the balloon, be pulled inwardly towards the
centre of the balloon and the ribs will generally fold along
the length of the balloon. The balloon can then be readily
wrapped, often without the need for a specialised wrap-
ping tool.
[0015] Advantageously, the retaining shoulder has an
interior angle to the surface of the body member which
is at least 70 degrees, advantageously at least 80 de-
grees and in the preferred embodiment substantially 90
degrees.
[0016] The retaining shoulder may comprise all of or
part of the portion of the or each rib facing the body portion
of the balloon.
[0017] In the preferred embodiment, there are provid-
ed first and second ribs, located at or proximate the first
and second ends of the body portion of the balloon, each
of said first and second ribs having a retaining shoulder
facing the opposing end of the balloon and a wall portion
at or facing the end of the balloon at which the rib is
located. The provision of two ribs of this nature can act
to "lock" the balloon in position, for instance across a
heart valve. Once inflated, the ribs ensure that the balloon
is not able to slip out of position, in either direction of
motion.
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[0018] The or each rib preferably has an inflated height,
measured from the surface of the body portion, of at least
0.5 millimetres, preferably between 0.5 millimetres and
4.0 millimetres. For a cardiac application, the rib or ribs
may have an inflated height of 2.0 to 4.0 millimetres.
[0019] The rib or ribs are preferably formed of the same
material as the body portion of the balloon and in the
preferred embodiment are a continuation of the balloon
wall, that is have a wall thickness which is the same or
substantially the same as that of the balloon. This gives
the ribs a compliancy which is consistent with that of the
majority of the balloon and also allows the ribs to be
formed in the same process as the remainder of the bal-
loon, typically from raw tubing which is inflated in a mold
to the final desired shape of the balloon. In this example,
the mold would have impressions representative of the
shapes, sizes and positions of the ribs.
[0020] In a practical embodiment, the balloon includes
at least one intermediate rib extending circumferentially
around the body portion, and in the preferred embodi-
ment between the first and second end ribs. It is pre-
ferred, however, that there are provided two such inter-
mediate ribs, spaced from one another and advanta-
geously evenly along the body portion of the balloon.
[0021] Two, or an even number of intermediate ribs,
can enable their positioning such that the centre point of
the balloon is free of such ribbing. This can assist in lo-
cating the balloon at its centre point across, instance, a
valve.
[0022] It is preferred, but not essential, that the or each
intermediate rib has a height which is less than the height
of the end rib or ribs.
[0023] The preferred embodiments are used in carry-
ing out valvuloplasty treatment of the heart valves. The
body portion preferably has an inflated diameter of
around 18 to 25 millimetres.
[0024] The balloon is preferably made from a substan-
tially non-compliant material such as Pebax, nylon 12,
polyethylene, PET and polyurethane.
[0025] The balloon may be made of a single layer or
of a plurality of layers useful, for instance, in optimising
balloon strength, wrappability and the like.
[0026] The balloon is typically fitted to a catheter ele-
ment, the latter provided with at least one lumen for in-
flating the balloon. The catheter element may also in-
clude other lumens, for instance for a guide wire, for the
administration of contrast media and so on.

Brief Description of the Drawings

[0027] Embodiment of the present invention are de-
scribed below, by way of example only, with reference
to the accompanying drawings, in which:

Figure 1 shows an example of a human heart with a
valvuloplasty balloon positioned across the mitral
valve leading to the left ventricle;
Figure 2a is a side elevational view of an embodiment

of valvuloplasty balloon;
Figure 2b is an end view of the balloon of Figure 2a;
Figure 3a is a side elevational view of another em-
bodiment of valvuloplasty balloon;
Figure 3b is an end view of the balloon of Figure 3a;
Figure 4 is a cross-sectional view, in side elevation,
of a part of an example of mold for use in the pro-
duction of a balloon as shown in Figure 3;
Figure 5 is a side elevational view of another em-
bodiment of valvuloplasty balloon; and
Figure 6 is a side elevational view of another em-
bodiment of valvuloplasty balloon.

Description of the Preferred Embodiments

[0028] Referring to Figure 1, there is shown in sche-
matic form an example of a human heart 10. The pulmo-
nary veins 12 feed into the left atrium 14 and therefrom
through the mitral valve 16 into the left ventricle 18. The
left ventricle 18 feeds into the aorta 20 for passage of
oxygenated blood to the body. The superior and inferior
venae cava 22, 24 feed into the right atrium 26 and there-
from through the tricuspid valve 28 into the right ventricle
30. The right ventricle 30 feeds to the left and right pul-
monary arteries 32, 34 respectively. The pulmonary ar-
teries 32 and aorta have semi lunar valves 36 for con-
trolling the direction of blood flow as the heart 10 beats.
[0029] As mentioned above, one or more of the valves
18, 28 and 36 of the heart 10 may become defective, for
example as a result of stenosis, reduced valvular function
and other factors. The mitral valve 16 is particularly sus-
ceptible to reduced function and stenosis.
[0030] Figure 1 shows a valvuloplasty balloon 40 lo-
cated across the mitral valve 16, having been fed endo-
luminally through the pulmonary veins. In this Figure, the
balloon 40 is in a deflated state, ready to be deployed.
In accordance with accepted valvuloplasty procedures,
the balloon 40 is inflated rapidly, so as to prize open the
valve leaflet of the valve 16, up to or close to the maximum
opening of the valve, that is close to the diameter of the
valve seat. The forced opening of the valve 16 in this
manner can cure stenosis or other causes of reduced
valve function.
[0031] The valvuloplasty operation is typically carried
out rapidly, that is the balloon 40 is rapidly inflated and
the deflated so as to be removed from the patient. The
stage of inflation of the balloon 40, as well as the varying
state of the heart 10 can cause the balloon 40 to jump or
slip across the valve 16 as it is inflated. If the balloon 40
jumps forwards, the tip off the balloon catheter assembly
risks piercing into the wall of, in this example, the left
ventricle 18. This can cause damage to the heart. Should
the balloon 40 slip in the other direction, there is the risk
that the balloon 40 will no longer be within the valve area
and thus its inflation will fail to open the valve as desired.
[0032] Referring now to Figures 2a and 2b, there is
shown an embodiment of balloon particularly suited for
such valvuloplasty procedures. The balloon 50 includes
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a substantially cylindrical body portion 52 bounded by
first and second conical portions 54, 56, each of which
tapers to a respective neck portion 58, 60. The neck por-
tions 58, 60 are sized so as to fit firmly and in a fluid tight
manner to a carrier catheter 62 (as seen in Figure 1). As
is known in the art, the carrier catheter 62 includes at
least one lumen with an opening within the balloon 50 to
allows inflation and deflation fluid to flow into and out of
the balloon 50. The carrier catheter 62 may also include
other lumens, such as one for a guide wire (not shown).
[0033] The conical end portions 54, 56 are provided,
in this embodiment, with raised circumferential shoulders
or ribs 64, 66, which have a radial dimension or height
which is greater than the radius of the body portion 52.
As a result, the shoulders 64, 66 provide a retaining wall
68 which, in the preferred embodiment, is at an interior
angle (that is the angle characterising the rotation of the
line defining the balloon wall, through the bulk of the bal-
loon, to the longitudinal axis)_of at least 70 degrees rel-
ative to the line of the body portion, more preferably at
least 80 degrees and most preferably around 90 degrees.
The shoulders 68 end in a chamfered portion 70 which
is preferably rounded. Thus, it is to be understood that
only a portion of the shoulders 64, 66 may have these
angles.
[0034] As can be seen in Figure 2a, the conical wall of
the portions 54, 56 has an interior angle of around 25
degrees in this embodiment, against an interior angle of
close to 90 degrees for the retaining shoulders 68.
[0035] The shoulders 64, 66 preferably have a height
of at least 0.5 millimetres and preferably of between 0.5
to 4.0 millimetres when inflated. Such a height will enable
the shoulders 64, 66 to provide effective retention of the
balloon 50 across a valve.
[0036] The provision of rear or opposing walls to the
ribs 64, 66, in this case the conical walls of the ends 54,
56, which have a shallower angle enables the balloon
50, should it be necessary, to be pushed or pulled into
the zone of a valve, with the valve sliding up the shallow
angle of these walls, and into position across the cylin-
drical portion 52 of the balloon 50. Once in this position,
the shoulders 64, 66 prevent the slippage of the balloon
out of position.
[0037] The balloon 50 is made in this embodiment from
a substantially consistent and unitary layer of material,
including the shoulders 64, 66. It is to be understood that
the layer could be formed as a sandwich of a plurality of
sub layers if desired. As a result, the shoulders 64, 66
are inflatable to the shape shown in Figures 2a and 2b
and thus collapsible when the balloon 50 is deflated.
[0038] The shoulders 64, 66 are not continuous around
the entire circumference of the balloon 50 and instead
preferably segmented into a plurality of part circular seg-
ments 72, as can be seen in particular in Figure 2b. Be-
tween adjacent segments 72 there are provided zones
74 which could be described as tethers. These zones 74
have, in this embodiment, dimensions similar to those of
the body portion 52 and could be described as extensions

of the body portion 52, extending to the conical ends in
such a manner that the tethers 74 has the same diameter
as the body portion 52. The tethers limit the amount by
which the balloon 50 can inflate, particularly at the inter-
face between the body portion 52 and the conical ends
54, 56. Thus, inflation of the balloon 50 cannot stretch
the shoulders 64, 66 to an extent which would cause
these to flatten. In the absence of such tethers 74, the
balloon 50 would continue to expand until the shoulders
64, 66 become substantially flattened and therefore lose
their features.
[0039] The number of segments 72 can be a matter of
preference and choice. In the preferred embodiment,
each shoulder 64, 66 is formed of four segments 74.
[0040] In other embodiments, the balloon 50 could be
provided with internal tethers to maintain the integrity of
the shoulders 64, 66. These embodiments are not, how-
ever, preferred.
[0041] In the embodiment shown in Figure 2a the bal-
loon 50 has a length of around 97mm and an overall width
of its cylindrical portion 52 of around 22mm. The cylin-
drical portion 52 has a length in the region of 30mm and
is designed specifically for the treatment of a mitral valve
such as the valve 16 shown in Figure 1. The neck portions
have a typical length of around 10mm, in order to provide
good sealing to the carrier catheter 62. The neck portions
58, 60 also have a diameter in the region of 4mm, which
is about the same as the diameter of the carrier catheter
62. As can be seen, in this example, the conical end
portions 54, 56 taper at an interior angle of 25° to the
longitudinal axis of the balloon 50. These are preferred
dimensions for the specific medical application to which
they are intended, that is the treatment of an adult valvular
procedure. It will be apparent, however, that the dimen-
sions of the balloon 50 will vary, both in terms of overall
scale and in terms of length and diameter in dependence
upon the particular medical application. As explained
above, for instance, it is important that the balloon 50
should inflate to no more than the diameter of the valve
seat of the particular valve to be treated. Similarly, the
length of the balloon although being dependent large part
upon the dimensions of the valve and also the space
available for the balloon.
[0042] Referring now to Figures 3a and 3b, there is
shown another embodiment of balloon assembly 100
which has the same characteristics and features of the
embodiment of Figures 2 and 2a and described above,
with the addition of intermediate ribbing 102 located on
the cylindrical portion 52 of the balloon 100. In this em-
bodiment, there are provided two additional rib elements
102, which are equally spaced along the cylindrical por-
tion 52 of the balloon 100. In this example, the ribs 102
leave the centre of the cylindrical portion 52 free of any
intermediate ribbing. However, the number and position
of intermediate ribs 102 can be different from those
shown in Figure 3a. For instance, there can be provided
just a single intermediate rib 102 or more than 2 and
these could be spaced non-symmetrically along the cy-
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lindrical portion 52 of the balloon 100. In this embodiment,
the intermediate ribs 102 have a width of around 2mm
and a height of around 0.5 to around 1.0 mm when in-
flated. The intermediate ribs 102 preferably have sym-
metrical side walls, that is walls which are at equal but
opposing interior angles to the longitudinal axis of the
balloon 100, as opposed to the asymmetric arrangement
of the end shoulders 64, 66. The intermediate ribs 102
provide additional securing of the balloon 100 during its
use and in particular can prevent the balloon 100 from
sliding when located within a valve.
[0043] As with the shoulders 64, 66, it is preferred that
the intermediate ribs 102 are inflated from conventional
balloon wall material, that is that they are not solid ele-
ments, although the latter is a possible alternative as is
providing the intermediate ribs 102 as separate elements
which are fixed to the balloon wall. In the preferred em-
bodiment, the intermediate ribs 102 are also discontinu-
ous and may be in four separate sections, consistent with
and aligned with the section 72 following the end shoul-
ders 64, 66. Similarly to the shoulders 64, 66, the inter-
mediate ribs 102 are separated from one another by teth-
ers 104, which could be described as unmodified portions
of the cylindrical section 52 of the balloon 100. These
tethers 104 limit the inflation of the balloon 100 and in
particular of the cylindrical portion 52 to ensure that the
intermediate ribs 102 do not flatten when the balloon 100
is inflated.
[0044] Even though the embodiment shown in Figures
3a and 3b has intermediate ribs 102 which have the same
number of sections as the end shoulders 64 and 66 and
tethers 104 which are aligned with one another with re-
spect to the adjacent ribs 102 and aligned with the tethers
74 of the end sections 64, 66, this is not necessarily the
case. The various sections forming the end shoulders
64, 66 and the intermediate ribs 102 can be circumfer-
entially non-aligned and this can also apply with respect
to the end shoulder 64, 66 of the embodiment of Figures
2a and 2b.
[0045] Referring now to Figure 4, there is shown in
schematic form a view of a part of a mold 120 for forming
the balloon 100 of the embodiment of Figures 3a and 3b.
The mold 120, which would typically be formed of a plu-
rality of sections which are connected to one another,
provides an internal surface 122 which has a contour
equivalent to the contour of the balloon 100 when this is
fully inflated. In other words, the contour 122 has grooves
and recesses that are shaped to accommodate the var-
ious features 52-104 of the balloon 100. In this manner,
when a raw tubing for the formation of the balloon 100 is
inserted within the cavity of the mold 120 and inflated,
the raw tubing is inflated against the wall 122 to keep or
develop the shape of the various features of the balloon
100. As the balloons contemplated herein can be formed
by known techniques, it is not necessary to describe in
detail the method of their manufacture.
[0046] Although the shoulders or ribs 64 and 66 are,
in the embodiments of Figures 2 and 3, shown to be in-

tegral with the conical segments 52, 54 of the balloon 50,
this is not necessary. In other embodiments, the ribs 64,
66 could be located on the cylindrical portion 52 of the
balloon 50, adjacent but not part of the ends 54, 56. In
this embodiment, the ribs would still have the feature of
providing a substantially "vertical" retention wall facing
the longitudinal centre point of the balloon 50 and walls
on their opposite sides which has a shallower angle.
[0047] The balloon 50 is preferably made of a substan-
tially non-compliant material such as Pebax, nylon 12,
polyethylene, PET and polyurethane. By substantially
non-compliant it is meant that the balloon will inflate to a
reliable and substantially consistent diameter at a given
inflation pressure.
[0048] Figures 5 and 6 show other embodiments of
balloon 100’ and 100". The balloons in these embodi-
ments are substantially the same as the embodiments
described above and differ only in the shape of the body
portion 153, 252. They thus have all of the features and
elements of the above described embodiments and op-
tionally also intermediate ribs.
[0049] In the embodiment of Figure 5 the body portion
152 of the balloon has a waisted configuration, that is it
narrows towards the longitudinal centre point of the bal-
loon 100’.
[0050] The embodiment of Figure 6 also has a body
portion 252 which narrows towards the longitudinal cen-
tre of the balloon but in this case the body portion includes
a central portion 254 which is substantially cylindrical.
[0051] It is considered that the embodiments of Figures
5 and 6 are particularly advantageous in valvular appli-
cations as they can ensure that the balloon 100’, 100" sits
with its middle across the valve itself.

Claims

1. A balloon catheter (50) assembly including an inflat-
able balloon provided with a body portion (52) having
first and second ends and a longitudinal axis extend-
ing from the first end to the second end; the balloon
(50) being formed of balloon material; and at least
one circumferentially extending rib element (64, 66)
at or proximate one of said first and second ends,
the rib element (64, 66) being formed of balloon ma-
terial and being inflatable with the balloon; the rib
element (64, 66), when inflated, including a retaining
shoulder (64, 66) facing the body portion of the bal-
loon and a wall portion facing a direction opposite
the body portion; wherein said retaining shoulder has
an interior angle to the longitudinal axis which is
greater than the interior angle of the wall portion to
the longitudinal axis of the balloon; the rib element
being discontinuous around the circumference of the
balloon and being formed of a plurality of circumfer-
entially aligned rib portions spaced from one another
by a tether element (74).
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2. An assembly according to claim 1, wherein the rib
(64, 66) has a wedge shape when viewed in side
elevation.

3. An assembly according to claim 1, wherein the re-
taining shoulder (64, 66) has an interior angle to the
surface of the body member which is at least 70 de-
grees.

4. An assembly according to claim 1, wherein there are
provided first and second ribs (64, 66), located at or
proximate the first and second ends of the body por-
tion of the balloon, each of said first and second ribs
(64, 66) having a retaining shoulder facing the op-
posing end of the balloon and a wall portion at or
facing the end of the balloon at which the rib is lo-
cated.

5. An assembly according to claim 1, wherein the or
each rib (64, 66) has an inflated height of between
0.5 mm and 4.0 mm.

6. An assembly according to claim 1, wherein the rib
or ribs (64, 66) are formed of the same material as
the body portion of the balloon.

7. An assembly according to claim 1, wherein the rib
or ribs (64, 66) are a continuation of the balloon wall.

8. An assembly according to claim 1, wherein the or
each tether element (74) is an extension of the cy-
lindrical body portion of the balloon (50).

9. An assembly according to claim 1, including at least
one intermediate rib (102) extending circumferential-
ly around the body portion.

10. An assembly according to claim 9, including two or
more such intermediate ribs (102), spaced from one
another.

11. An assembly according to claim 10, wherein the in-
termediate ribs (102) are spaced evenly along the
body portion of the balloon.

12. An assembly according to claim 9, wherein the or
each intermediate rib (102) has an inflated height
which is less than the inflated height of the end rib
or ribs.

13. An assembly according to claim 9, wherein the or
each intermediate rib (102) has an inflated height of
at least 0.5 millimetres.

14. An assembly according to claim 1, wherein the as-
sembly is designed for valvuloplasty treatment of
heart valves.

15. An assembly according to claim 14, wherein the body
portion (52) has an inflated diameter of around 18
mm to 25 mm.

16. An assembly according to claim 1, wherein the bal-
loon (50) is made from a substantially non-compliant
material.

Patentansprüche

1. Anordnung eines Ballonkatheters (50), mit einem
aufblasbaren Ballon, der einen Körperabschnitt (52)
mit ersten und zweiten Enden und eine sich vom
ersten Ende zum zweiten Ende erstreckende Längs-
achse aufweist; wobei der Ballon (50) aus Ballon-
material gebildet ist; und mit mindestens einem sich
um den Umfang erstreckenden Rippenelement (64,
66) an oder nahe bei einem der ersten und zweiten
Enden, wobei das Rippenelement (64, 66) aus Bal-
lonmaterial geformt ist und mit dem Ballon aufblas-
bar ist; wobei das Rippenelement (64, 66) nach dem
Aufblasen eine Halteschulter (64, 66), die dem Kör-
perabschnitt des Ballons zugewandt ist, und einen
Wandabschnitt, der in eine zum Körperabschnitt ent-
gegengesetzte Richtung weist, aufweist; wobei die
Halteschulter einen Innenwinkel zur Längsachse
aufweist, der größer als der Innenwinkel des
Wandabschnitts zur Längsachse des Ballons ist; wo-
bei das Rippenelement um den Umfang des Ballons
diskontinuierlich ist und aus einer Vielzahl von um-
fangsmäßig ausgerichteten Rippenabschnitten be-
steht, die durch ein Spannseilelement (74) vonein-
ander beabstandet sind.

2. Anordnung nach Anspruch 1, wobei die Rippe (64,
66) aus einer Seitenansicht gesehen eine Keilform
aufweist.

3. Anordnung nach Anspruch 1, wobei die Halteschul-
ter (64, 66) einen Innenwinkel zur Oberfläche des
Körperelements aufweist, der mindestens 70 Grad
beträgt.

4. Anordnung nach Anspruch 1, wobei erste und zweite
Rippen (64, 66) vorgesehen sind, die an oder nahe
bei den ersten und zweiten Enden des Körperab-
schnitts des Ballons angeordnet sind, wobei jede der
ersten und zweiten Rippen (64, 66) eine Halteschul-
ter, die dem gegenüberliegenden Ende des Ballons
zugewandt ist, und einen Wandabschnitt am Ende
des Ballons, oder diesem zugewandt, an dem die
Rippe angeordnet ist, aufweist.

5. Anordnung nach Anspruch 1, wobei die oder jede
Rippe (64, 66) eine aufgeblasene Höhe zwischen
0,5 und 4,0 mm aufweist.
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6. Anordnung nach Anspruch 1, wobei die Rippe oder
Rippen (64, 66) aus demselben Material wie der Kör-
perabschnitt des Ballons geformt ist bzw. sind.

7. Anordnung nach Anspruch 1, wobei die Rippe oder
Rippen (64, 66) eine Fortsetzung der Ballonwand ist
bzw. sind.

8. Anordnung nach Anspruch 1, wobei das oder jedes
Spannseilelement (74) eine Verlängerung des zylin-
drischen Körperabschnitts des Ballons (50) ist.

9. Anordnung nach Anspruch 1, umfassend mindes-
tens eine Zwischenrippe (102), die sich umfangsmä-
ßig um den Körperabschnitt erstreckt.

10. Anordnung nach Anspruch 9, umfassend zwei oder
mehr solche Zwischenrippen (102) im Abstand von-
einander.

11. Anordnung nach Anspruch 10, wobei die Zwischen-
rippen (102) gleichmäßig entlang des Körperab-
schnitts des Ballons beabstandet sind.

12. Anordnung nach Anspruch 9, wobei die oder jede
Zwischenrippe (102) eine aufgeblasene Höhe auf-
weist, die geringer als die aufgeblasene Höhe der
Endrippe oder -rippen ist.

13. Anordnung nach Anspruch 9, wobei die oder jede
Zwischenrippe (102) eine aufgeblasene Höhe von
mindestens 0,5 Millimeter aufweist.

14. Anordnung nach Anspruch 1, wobei die Anordnung
für eine Valvuloplastie-Behandlung von Herzklap-
pen bestimmt ist.

15. Anordnung nach Anspruch 14, wobei der Körperab-
schnitt (52) einen aufgeblasenen Durchmesser von
ungefähr 18 mm bis 25 mm aufweist.

16. Anordnung nach Anspruch 1, wobei der Ballon (50)
aus einem im Wesentlichen nicht nachgiebigen Ma-
terial gefertigt ist.

Revendications

1. Ensemble cathéter à ballonnet (50) comprenant un
ballonnet gonflable doté d’une partie corps (52)
ayant des première et seconde extrémités et un axe
longitudinal s’étendant depuis la première extrémité
vers la seconde extrémité ; le ballonnet (50) étant
formé d’un matériau de ballonnet ; et au moins un
élément de nervure s’étendant circonférentiellement
(64, 66) au niveau d’une desdites première et se-
conde extrémités ou à proximité de celle-ci, l’élément
de nervure (64, 66) étant formé d’un matériau de

ballonnet et étant gonflable avec le ballonnet ; l’élé-
ment de nervure (64, 66), lorsqu’il est gonflé, com-
prenant un épaulement de retenue (64, 66) face à
la partie corps du ballonnet et une partie paroi face
à l’opposé de la partie corps ; dans lequel ledit épau-
lement de retenue a un angle intérieur par rapport à
l’axe longitudinal qui est supérieur à l’angle intérieur
de la partie paroi par rapport à l’axe longitudinal du
ballonnet ; l’élément de nervure étant discontinu
autour de la circonférence du ballonnet et étant for-
mé d’une pluralité de parties nervure alignées cir-
conférentiellement espacées les unes des autres
par un élément d’attache (74).

2. Ensemble selon la revendication 1, dans lequel la
nervure (64, 66) a une forme de coin lorsque l’on
regarde de côté.

3. Ensemble selon la revendication 1, dans lequel
l’épaulement de retenue (64, 66) a un angle intérieur
par rapport à la surface de l’élément de corps qui est
au moins de 70 degrés.

4. Ensemble selon la revendication 1, dans lequel sont
prévues des première et seconde nervures (64, 66),
situées au niveau ou à proximité des première et
seconde extrémités de la partie corps du ballonnet,
chacune desdites première et seconde nervures (64,
66) ayant un épaulement de retenue tourné vers l’ex-
trémité opposée du ballonnet et une partie paroi au
niveau de ou face à l’extrémité du ballonnet au ni-
veau de laquelle est située la nervure.

5. Ensemble selon la revendication 1, dans lequel la
ou chaque nervure (64, 66) a une hauteur gonflée
entre 0,5 mm et 4,0 mm.

6. Ensemble selon la revendication 1, dans lequel la
nervure ou les nervures (64, 66) sont formées du
même matériau que la partie corps du ballonnet.

7. Ensemble selon la revendication 1, dans lequel la
nervure ou les nervures (64, 66) sont une continuité
de la paroi de ballonnet.

8. Ensemble selon la revendication 1, dans lequel le
ou chaque élément d’attache (74) est une extension
de la partie corps cylindrique du ballonnet (50).

9. Ensemble selon la revendication 1, comprenant au
moins une nervure intermédiaire (102) s’étendant
circonférentiellement autour de la partie corps.

10. Ensemble selon la revendication 9, comprenant
deux telles nervures intermédiaires (102) ou plus,
espacées l’une de l’autre.

11. Ensemble selon la revendication 10, dans lequel les
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nervures intermédiaires (102) sont réparties unifor-
mément le long de la partie corps du ballonnet.

12. Ensemble selon la revendication 9, dans lequel la
ou chaque nervure intermédiaire (102) a une hauteur
gonflée qui est inférieure à la hauteur gonflée de la
ou des nervures d’extrémité.

13. Ensemble selon la revendication 9, dans lequel la
ou chaque nervure intermédiaire (102) a une hauteur
gonflée d’au moins 0,5 millimètre.

14. Ensemble selon la revendication 1, dans lequel l’en-
semble est conçu pour un traitement par valvuloplas-
tie de valvules cardiaques.

15. Ensemble selon la revendication 14, dans lequel la
partie corps (52) a un diamètre gonflé d’environ 18
mm à 25 mm.

16. Ensemble selon la revendication 1, dans lequel le
ballonnet (50) est fait d’un matériau sensiblement
non flexible.
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