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(57) Abstract: A balloon catheter (8) for post-implantation dilation of a self-expanding stent- valve (12) that comprises a stent com-
ponent (14) and a valve component (16), the balloon catheter comprising an inflatable region (10) shaped to include a first region
(30) configured for applying a dilation force to an anchor portion (18) of the stent-component, and at least one second region (32a/b)

O for applying less dilation to a leaflet portion (24) of the valve component, wherein the first region (30) has a larger diameter than the

W

second region (32a/b).
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BALLOON CATHETER FOR PROSTHETIC VALVES

Field of the Disclosure

The present disclosure relates to the field of balloon catheters for use
with expandable prosthetic valves for transcatheter delivery. In one non-
limiting aspect, the disclosure relates to a balloon catheter configured for
applying expansion forces to a prosthetic valve after the valve has been
implanted (so called post-implantation dilation). In another closely related, but
non-limiting aspect, the disclosure relates to a balloon catheter configured for

a cardiac prosthetic valve.

Background to the Invention

Transcatheter delivery of an expandable cardiac valve is a minimally
invasive and/or percutaneous technique in which a replacement cardiac valve
(or stent-valve) is delivered in a collapsed condition to a site of implantation
using a catheter, and expanded by or from the delivery catheter to an
expanded condition for implantation.

A so-called balloon-expandable stent-valve is designed to be expanded
by a dedicated deployment balloon on the delivery catheter. The stent-valve
is crimped around the balloon for delivery. Inflation of the balloon causes
plastic deformation of the stent to embed the stent into the tissue at the
implantation site. The stent has a high crush resistance, so that once the
deployment balloon is deflated, the stent remains embedded and does not
dislodge from its implanted position in use.

A so-called self-expandable stent-valve includes an elastic or super-
elastic stent that self-expands from a collapsed condition towards an
expanded condition, without needing a deployment balloon. The stent is over-
sized with respect to the implantation site, meaning that the stent does not
expand to its full size, but instead is constrained by the implantation site and
applies an outward expansion force on the surrounding tissue to hold the
stent in position at the implantation site.

Although a self-expandable stent-valve does not require a deployment
balloon to expand, occasionally a medical practitioner performs a so-called
post implantation dilation procedure, in which a dilation balloon is inserted and
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inflated after the self-expanding stent-valve has been implanted in the usual
way (self-expansion). Such a procedure is different from balloon expansion
described above. Instead of plastically or artificially expanding a self-
expanding stent, the purpose of post-implantation dilation is to force the tissue
surrounding the prosthetic valve to model better around the self-expanding
frame, for example to reduce para-valve leakage, while keeping the stent in its
self-expanding size-range.

Summary of the Disclosure

The following presents a non-limiting, simplified summary in order to
provide a basic understanding of some aspects of the disclosure. This
summary is not an extensive overview of the disclosure. It is intended to
neither identify key or critical elements of the disclosure nor delineate the
scope of the disclosure. Its sole purpose is to present some concepts of the
disclosure in a simplified form as a prelude to the more detailed description
that is presented later.

In one aspect, there is disclosed herein a balloon catheter with an
inflatable region, and intended for post-implantation dilation of a stent-valve.
The balloon catheter may any have one or a combination of any two or more
of the following features, which are all optional:

(a) the inflatable region may include a first region of first diameter and first
axial length, and a second region neighboring the first region, the second
region of second diameter and second axial length, the second diameter
being smaller than the first diameter. Optionally, at least one, and optionally
both, of the first and second regions has or have a cylindrical shape.

(b) the inflatable region may be shaped for applying a dilation force to an
anchor portion of the stent-valve (or stent component), while applying less
dilation to a leaflet portion of the stent-valve (or valve component). Such a
technique may reduce the potential risk of damage to the leaflet portion,
especially when used by a less-experienced practitioner.

(c) the inflatable region may further include a third region neighboring the
first region on an opposite side to the second region, the third region of third
diameter and third axial length, the third diameter smaller than the first

diameter. Optionally the third region has a cylindrical shape. All references
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below to the third region, or third axial length, or third diameter are intended to
be optional, intended to be read only if the third region is provided, without
implying that the third region is necessarily provided.

(d) A fourth region of decreasing diameter may extend away from the
second region, and/or a fifth region of decreasing diameter may extend away
from the third region.

(e) A difference between the first diameter, and at least one of the second
and third diameters, may optionally be (i) between about 1mm and about
5mm; (i) optionally between about 1mm and about 3mm; (iii) optionally
between about 1mm and about 2mm.

(f) The second and third diameters may be about equal, or they may be
different from each other. Additionally or alternatively, the second and third
axial lengths may be about equal, or they may be different from each other.
(g) The first axial length may optionally not be smaller than at least one,
optionally both, of the second and third axial lengths individually. Additionally
or alternatively, the first axial length may optionally be about equal to the sum
of the second and third axial lengths.

(h)  The first axial length may be between about 10mm and about 30mm.
(i) At least one of the second and third axial lengths may be between
about 5mm and about 20mm.

()] The first, second and third regions may define a generally continuous
internal inflation space of the inflatable region.

(k)  An interface region may be defined between the neighboring first and
third regions, and/or between the neighboring first and third regions. The
interface region may bridge a diameter difference between the respective
regions.

(h If provided, the interface region may have a relative short axial length
(or axial extent), for example, less than about 5mm, optionally less than about
4mm, optionally less than about 3mm, optionally less than about 2mm,
optionally less than about 1mm. Additionally or alternatively, the axial length
of the interface region may optionally be not greater than the diameter
difference bridged by the interface region. Additionally or alternatively to any
of the foregoing, the interface region may correspond to a step-change in

diameter.
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(m) The first region may be a longitudinally central region of the inflatable
region.

(n)  The first region may correspond to a maximum diameter of the
inflatable region. It will be appreciated that the first diameter (of the first
region) may be depend on the intended implantation size desired by the
medical practitioner. The balloon catheter may be provided in a range of
predetermined sizes, enabling the practitioner to select a specific balloon
catheter of a size to match the implantation site, and/or to match the size of
the implanted stent-valve.

(0) The balloon catheter may be configured for post-implantation dilation of
a stent-valve that comprises a stent component and a valve component, the
balloon catheter comprising an inflatable region shaped for applying a dilation
force to an anchor portion of the stent component, while applying less dilation
to a leaflet portion of the valve component.

(p)  The inflatable region may have a shape including any one or more of
the following characteristics, which are all optional:

- generally non-cylindrical overall shape;

- generally non-dog-bone overall shape;

- a shape including a larger diameter region (e.g. first region)
configured for applying a dilation force to the anchor portion of the stent-
component, and a smaller diameter region (e.g. second or third region) for
applying less dilation to a leaflet portion of the valve component.

-Optionally the difference in diameter may be at least about
1mm, or at least about 2mm, or at least about 3mm, or at least about
4mm, or at least about 5mm.

- Additionally or alternatively to any of the above, the difference
in diameter may be not more than about 5mm, or not more than about
4mm, or not more than about 3mm, or not more than about 2mm, or
not more than about 1Tmm.

- Additionally or alternatively to any of the above, the larger
diameter region may be generally cylindrical in shape or at least

include a generally cylindrically shaped region.



10

15

20

25

30

WO 2017/005683 PCT/EP2016/065680

- Additionally or alternatively to any of the above, the smaller
diameter region may be generally cylindrical in shape or at least
include a generally cylindrically shaped region.

- Additionally or alternatively to any of the above, the larger and
smaller diameter regions may be generally contiguous with each other,
and joined at a step-change in the diameter of the inflatable region.

- Additionally or alternatively to any of the above, the shape may
further comprise a second smaller diameter region of diameter smaller
than the larger diameter region. The first and second smaller diameter
regions may optionally be of about the same diameter. The first and
second smaller diameter regions may be arranged on opposite ends of
the inflatable region and/or on opposite axial sides of the larger
diameter region.

(q)  The inflatable region may communicate with an inflation lumen defined
by a tube of at least 8 French outer diameter, optionally at least 10 French,
optionally at least 12 French, optionally about or at least 14 French. Such
sizes of inflation can provide for rapid inflation of the inflatable region. Rapid
inflation can reduce the duration needed to dilate the stent-valve, which is
beneficial for the patient (e.g. it can reduced the duration of induced rapid-

pacing).

The balloon-catheter characterized by any of the above optional
features may be defined independently of, or in combination with, a stent-
valve.

If provided, the stent-valve may comprise a stent (or stent component)
and a valve (or valve component).

The stent may include an anchor region and a valve support region
which are at least partly offset relative to each other in an axial direction of the
stent-valve.

The valve component may include a leaflet portion. The leaflet portion
may be supported by the valve support region.

With such an offset, for example: (i) at least a portion of the valve
support region may not overlap axially the anchor region, and/or (ii) at least a
portion of the anchor region may not overlap axially the valve support region,
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and/or (iii) at least a portion of the leaflet portion may not overlap axially the
anchor region, and/or (iv) at least a portion of the anchor region may not
overlap axially the leaflet portion.

The stent or stent-valve may optionally be of a self-expanding type.

In a further aspect, apparatus disclosed herein may comprise a balloon
catheter, optionally defined according to any of the foregoing, the balloon
catheter for post-implantation dilation of a stent-valve, the apparatus further
comprising:

a fluid port for passage of inflation fluid into and/or out of the balloon
catheter, and

a pressure relief valve for venting pressure exceeding a predetermined
threshold.

Additional and/or alternative aspects of the invention are defined in the
claims. However, protection is claimed for any novel feature or idea disclosed
herein, and/or in the following, and/or illustrated in the drawings, whether or
not emphasis has been placed thereon.

Advantages of some embodiments of the invention include (i)
facilitating, during post-implantation dilation of a stent-valve, application of a
dilation force to an anchor region of the stent-valve (or stent) while applying
less dilation to a valve (or valve support) region; and/or (ii) reducing risk of
damage to a leaflet portion of a stent-valve; and/or (ii) providing a sufficiently
long inflatable region to provide stability during inflation.

Non-limiting embodiments are now described by way of example only

with reference to the accompanying drawing.

Brief Description of the Drawing

Fig. 1 is a schematic side view of a distal end of a first example of
dilation balloon catheter intended for post-implantation dilation of a stent

valve.

Detailed Description of Preferred Embodiments

Referring to Fig. 1, a distal end of a balloon catheter 8 is illustrated,
including an inflatable region in the form of dilation balloon 10, intended for a
stent-valve 12.
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In the orientation shown in Fig. 1, the balloon catheter 8 includes a
distal tip (lowermost in Fig. 1), and a tube 44 extending proximally away
(upwardly away in Fig. 1) from the dilation balloon 10 towards a proximal port
(not shown) of the catheter 8. The catheter 8 may be illustrated when
introduced in a retrograde direction with respect to an aortic stent-valve 12.
However, it will be appreciated that the direction of the catheter 8 could be
reversed with respect to the stent-valve 12, for example, if introduced in an
antegrade direction.

In order to better appreciate certain advantages of the balloon catheter
8, some details of the stent-valve 12 will first be described. However, it is
emphasized that this is merely by way of example, and that the stent-valve 12
may take a variety of other shapes and forms without detracting from the
advantageous shape of the balloon catheter 8. Referring to Fig. 1, the
illustrated stent valve 12 generally comprises a stent-component 14 and a
valve component 16. The stent component 14 may comprise an anchor
region 18 and a valve support region 20. Optionally, the stent component
may further include one or more auxiliary structures 22 (e.g. stabilization
arches for orientating the stent-valve during implantation). The anchor region
18 may have various shapes and configurations. In the illustrated form, the
anchor region 18 may comprise opposed crowns, but a generally cylindrical or
non-sculpted shape may also be used as desired. The valve component 16
may comprise at least a leaflet portion 24 supported generally by the valve
support region 20 of the stent component 14.

The anchor region 18 may be configured generally to fit within or at the
native annulus of a defective or stenosed heart valve. The valve support
region 20 may be at least partially offset from the anchor region 18 in an axial
direction, such that (i) at least a portion of the valve support region does not
overlap axially the anchor region 18, and/or (ii) at least a portion of the anchor
region 18 does not overlap axially the valve support region 20, and/or (iii) at
least a portion of the leaflet portion 24 does not overlap axially the anchor
region 18, and/or (iv) at least a portion of the anchor region 18 does not

overlap axially the leaflet portion 24.
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The leaflet portion 24 may be referred as being “supra-annular” and/or
located above the native annulus (above being, for example, partly in the
ascending aorta in the case of a stent-valve for the aortic valve position).

The stent valve 12 may be configured for delivery in a collapsed or
compressed condition, for example, by a delivery catheter. The stent valve 12
may be configured to be deployed to an expanded or deployed condition for
implantation. The stent-valve 12 may be configured to transition from the
collapsed condition to the expanded condition by any suitable means, typically
non-balloon-expansion. For example, the stent-component 14 may be a self-
expanding type that expands to or at least towards the expanded state when
a restraining force is removed. Additionally or alternatively, the delivery
catheter may include an additional non-balloon expansion mechanism for
applying forces to the stent component to cause expansion of the stent
component.

The dilation catheter 8 with dilation balloon 10 may be used before
implantation of the stent-valve 12 (e.g. pre-implantation valvuloplasty).
Additionally or alternatively, the dilation catheter 8 with dilation balloon 10 may
be used subsequent to initial deployment of the stent-valve, for example, if it
is desired to proceed with post-implantation dilation of the stent-valve 12, for
example, in order to improve seating of the stent-valve 12 at the native valve
site.

In Fig. 1, the balloon 10 is shown side-by-side with the stent-valve 12
for ease of clarity. However, it will be appreciated that in use for post-
implantation dilation, the dilation balloon would be inserted to pass at least
partly within and/or extend through the stent-valve. The side-by-side view can
illustrate more clearly the significance of the shape of the inflation balloon 10,
and its relative positioning with respect to the stent-valve 12.

Viewed in one aspect, the dilation balloon 10 may generally comprise
an inflatable region shaped for applying a dilation force to the anchor region
18 of the stent component 14, while applying less dilation force to the leaflet
portion 24 of the valve component 16.

Additionally or alternatively, viewed in another aspect, the dilation
balloon 10 may generally comprise a shape including a larger diameter (e.g.
first) region 30 optionally configured for applying a dilation force to the anchor
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portion 18 of the stent-component 14, and at least one smaller diameter (e.g.
second and/or third) region 32 (e.g. second region 32a and/or third region
32b) neighboring the larger diameter region. The terms “larger” and
“smaller” are relative to each other. In the illustrated embodiment, two smaller
diameter regions 32a and 32 may be provided neighboring the large diameter
region 30 axially on both sides.

Optionally, the, or at least one, smaller diameter region (e.g. second
region 32a) may, if provided, be configured for applying less dilation to the
leaflet portion 24 of the valve component 14 than is applied by the larger
diameter region 30 to the anchor portion 18.

Optionally, the, or at least one, smaller diameter region (e.g. third
region 32b) may, if provided, be configured for applying less dilation to the left
ventricle outflow tract (LVOT) than would be applied by the larger diameter
region 30.

Additionally or alternatively, viewed in another aspect, the dilation
balloon 10 may generally include a first region 30 of first diameter and first
axial length (L1), and a second region 32a neighboring the first region, the
second region of second diameter and second axial length (L2), the second
diameter being smaller than the first diameter. Optionally, at least one, and
optionally both, of the first and second regions 30 and 32a has or have a
cylindrical shape.

The inflatable region may further include a third region 32b neighboring
the first region 30 on an opposite side to the second region 32a, the third
region 32b of third diameter and third axial length (L3), the third diameter
smaller than the first diameter. Optionally the third region 32b has a
cylindrical shape. All references below to the third region, or third axial length,
or third diameter are intended to be optional, intended to be read only if the
third region is provided, without implying that the third region is necessarily
provided.

The difference in diameter between the larger diameter first region 30
and at least one smaller diameter second or third region 32a/b may be
between about 1mm and about 5mm inclusive, optionally between about 1mm

and about 3mm inclusive, optionally between about 1mm and about 2mm
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inclusive. Optionally, the difference in diameter with respect to the large
diameter region 30 may be the same for each small diameter region 32.

Such a difference can provide the controlled dilation effects described
above, yet still provide an elongate structure that is more stable and less
liable to axial tilting than would be merely the larger diameter region 18 on its
own.

The axial length L1 of the larger diameter first region 30 may be about
or at least about 10mm, optionally about or at least about 14mm, optionally
about or at least about 16mm, optionally about or at least about 18mm,
optionally about or at least about 20mm, optionally about or at least about
22mm. Additionally or alternatively to any of the foregoing, the axial length L1
of the larger diameter region 30 may be about or less than about 30mm,
optionally about or less than about 26mm, optionally about or less than about
24mm, optionally about or less than about 22mm, optionally about or less
than about 20mm, optionally about or less than about 18mm. Additionally or
alternatively to any of the foregoing, the axial length of the larger diameter
region L1 may be between about 10mm and about 30mm, optionally between
about 14mm and about 26mm, optionally between about 16mm and about
24mm inclusive, optionally between about 18mm and about 22mm inclusive,
optionally about 20mm.

The axial length L2/L3 of at least one smaller diameter region 32a/32b
may each be shorter individually than the larger diameter first region 30. The
length or lengths L2/L3 may each be between about 5mm and about 20mm,
optionally about 10mm. The lengths L2 and L3 may in some embodiments be
about equal to each other.

The first region 30, the second region 32a and the third region 32b may
define a generally continuous internal inflation space of the inflatable region.
For example, the regions may inflate and expand substantially concurrently
with each other.

The first region 30 may be a longitudinally central region of the
inflatable balloon or inflatable region 10. Additionally or alternatively, the first
region 30 may correspond to a maximum diameter of the inflatable balloon or
region 10.

10
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In some embodiments, an interface region 34 may be defined between
the neighboring first and third regions 30 and 32a, and/or between the
neighboring first and third regions 30 and 32b. The interface region may
bridge a diameter difference between the respective regions.

If provided, an interface region 34 may have a relative short axial
length (or axial extent), for example, less than about 5mm, optionally less than
about 4mm, optionally less than about 3mm, optionally less than about 2mm,
optionally less than about 1mm. Additionally or alternatively, the axial length
of the interface region 34 may optionally be not greater than the diameter
difference bridged by the interface region. Additionally or alternatively to any
of the foregoing, the interface region 34 may correspond generally to a step-
change in diameter.

The inflation balloon 10 may further include a fourth region 38a of
decreasing diameter extending away from the second region 32a, and/or a
fifth region 38b of decreasing diameter extending away from the third region
32b.

One or more radio-opaque markers 40 may be provided to enable
precise positioning of the dilation balloon 10. In the illustrated example, four
radio-opaque markers 40 are provided to indicate the axial extremities of the
first region 30, second region 32a and the third region 32b. The radio-opaque
markers may be provided on the inflatable balloon 10 and/or on a tube 42
connected to and/or passing through the balloon 10.

The tube 42 may be a single lumen tube or a multi-lumen tube. For
example, the tube 42 may include a lumen space for receiving a guidewire for
enabling the catheter 8 to be advanced along a guidewire. Additionally or
alternatively, for example, the tube 42 may include an inflation lumen for
inflation or deflation of the balloon 10 with a suitable inflation fluid. The
inflation lumen may also be defined concentrically around the guide-wire
lumen, at least in a portion 44 of the tube extending proximally away from the
balloon 10.

The inflation lumen may be defined by a tube of at least 8 French outer
diameter, optionally at least 10 French, optionally at least 12 French,
optionally about or at least 14 French. Additionally or alternatively, the cross-
sectional area of the inflation lumen (minus the space occupied by the

11
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guidewire lumen if arranged concentrically) may be at least about 1 mm?
optionally at least about 2 mm?, optionally at least about 3 mm?, optionally at
least about 4 mm?, optionally at least about 5 mm?, optionally at least about 6
mm?, optionally at least about 7 mm?, optionally at least about 8 mm?
optionally at least about 9 mm?, optionally at least about 10 mm?, optionally at
least about 11 mm?, optionally at least about 12 mm?, optionally at least about
13 mm?, optionally at least about 14 mm?, optionally at least about 15 mm?.
Such sizes of inflation lumen can provide for rapid inflation of the inflatable
region 10. Rapid inflation can reduce the duration needed to dilate the stent-
valve, which is beneficial for the patient (e.g. the duration of induced rapid-
pacing may be reduced).

If desired, a pressure relief valve (not shown) may optionally be
provided for venting inflation fluid pressure that exceeds a predetermined
safety threshold. If provided, such a valve may ensure that, even when the
balloon 10 is inflated rapidly with a poorly regulated inflation source, the
inflation pressure does not exceed the safety threshold.

The balloon 10 may be made to precise tolerances to ensure the
desired sizing.

The balloon 10 may be made of non-stretching balloon material, to
ensure that the balloon does not expand elastically beyond its desired
dimensions.

In some embodiments, a second inflatable region (not shown) may be
provided having an envelope shape different from the balloon 10. The balloon
10 and the second inflatable region may be arranged one within another, to
enable different inflation shapes to be achieved by selective inflation of the
balloon 10 or the second inflatable region. At least one of the balloon 10 and
the second inflatable region may be inflatable independently of the other.

Advantages of some embodiments of the invention include (i)
facilitating, during post-implantation dilation of a stent-valve, application of a
dilation force to an anchor region of the stent-valve (or stent) while applying
less dilation to a valve (or valve support) region; and/or (ii) reducing risk of
damage to a leaflet portion of a stent-valve; and/or (ii) providing a sufficiently
long inflatable region to provide stability during inflation.

12
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It is emphasized that the foregoing description is merely illustrative of
non-limiting examples, and that many modifications, developments and
equivalents may be used within the scope of the invention.

It is also emphasized that all references herein to “first”, “second”, etc.
are merely labels to identify or associate certain regions and dimensions,
without implying any physical or structural order, and without requiring that all

intermediate labels be present in any particular structure.

13
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Claims

1. A balloon catheter for post-implantation dilation of a stent-valve, the
balloon catheter comprising an inflatable region shaped to include:

a first region having a cylindrical shape of first diameter and having a
first axial length;

a second region neighboring the first region on one side, the second
region having a cylindrical shape of second diameter and a second axial
length, the second diameter being smaller than the first diameter; and

a third region neighboring the first region on an opposite side to the
second region, the third region having a cylindrical shape of third diameter
and a third axial length, the third diameter being smaller than the first

diameter.

2. A balloon catheter according to claim 1, further comprising a fourth
region of decreasing diameter extending away from the second region, and a
fifth region of decreasing diameter extending away from the third region.

3. A Dballoon catheter according to claim 1 or 2, wherein a difference
between the first diameter and at least one of the second and third diameters
is selected from: between 1mm and 5mm; between 1mm and 3mm; between

1mm and 2mm.

4. A balloon catheter according to claim 1, 2 or 3, wherein the second and
third diameters are about equal and/or the second and third axial lengths are

about equal.
5. A balloon catheter according to any preceding claim, wherein the first
axial length is not smaller than at least one of the second and third axial

lengths.

6. A balloon catheter according to any preceding claim, wherein the first
axial length is about equal to the sum of the second and third axial lengths.

14
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7. A balloon catheter according to any preceding claim, wherein (i) the
first axial length is between 10mm and 30mm, and/or (ii) at least one of the
second and third axial lengths is between 5mm and 20mm.

8. A balloon catheter according to any preceding claim, wherein the first,
second and third regions define a generally continuous internal inflation space
of the inflatable region.

9. A balloon catheter according to any preceding claim, further comprising
at least one interface region at an interface between (i) the first region and the
second region, and/or (ii) the first region and the third region;

wherein the interface region bridges a diameter difference between the
respective regions, and has an axial length of not more than 5mm.

10. A balloon catheter according to claim 9, wherein the axial length of the
interface region is not greater than a respective diameter difference bridged
by the interface region.

11. A balloon catheter according to claim 9 or 10, wherein the interface

region corresponds to a step-change in diameter.

12. A balloon catheter according to any preceding claim, wherein the first
region (i) is a longitudinally central region of the inflatable region, and/or (ii)

has a maximum diameter of the inflatable region.

13. A balloon catheter according to any preceding claim, further comprising
a second inflatable region having a shape different from the first mentioned
inflatable region, the first and second inflatable regions being arranged one
within another, and at least one of the first and second inflatable regions being
inflatable independently of the other.

14. A balloon catheter, optionally according to any preceding claim, the
balloon catheter for post-implantation dilation of a stent-valve that comprises a

stent component and a valve component, the balloon catheter comprising an

15



10

15

20

25

30

WO 2017/005683 PCT/EP2016/065680

inflatable region shaped for applying a dilation force to an anchor portion of
the stent component, while applying less dilation to a leaflet portion of the

valve component.

15. A balloon catheter, optionally according to any preceding claim, the
balloon catheter for post-implantation dilation of a stent-valve that comprises a
stent component and a valve component, the balloon catheter comprising an
inflatable region shaped to include a first region configured for applying a
dilation force to an anchor portion of the stent-component, and at least one
second region for applying less dilation to a leaflet portion of the valve
component, wherein the first region has a larger diameter than the second

region.

16. A balloon catheter according to claim 15, wherein the first and second
regions neighbor each other, the first region having a cylindrical shape and

the second region having a cylindrical shape.

17. A balloon catheter according to claim 16, wherein a difference between
the first diameter and the second diameter is selected from: between 1mm

and 5mm; between 1mm and 3mm; between 1mm and 2mm.

18. A combination of:
a balloon catheter as defined in any preceding claim; and

a stent-valve.

19. A combination as defined in claim 18, wherein the stent-valve
comprises:

a stent including an anchor region and a valve support region which
are at least partly offset relative to each other; and

a valve component including a leaflet portion.

20. A combination as defined in claim 18 or 19, wherein the stent-valve is a

self-expanding stent-valve.
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