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Implantation Catheter

The present disclosure relates to an implantation catheter and to an implantation catheter

arrangement.

Implantation catheters are well-known. They can be used for delivering implants to an
implantation site. Thereby, different implantation catheters are available for different
implants to be delivered. Furthermore, the implantation catheters are often specifically

designed in dependence on the implantation site to be reached by the implantation catheter.

For implanting vascular implants it is regularly necessary to enter the body of the patient by
a peripheral venous access. For current pulmonary artery implants, the right ventricle is
passed and an appropriate branch of the pulmonary artery is probed. The aim of this probing
is to find an appropriate target diameter of the pulmonary artery for the implant to be

implanted.

During the implantation procedure of pulmonary implants in addition to the pulmonary
artery pressure, the so called pulmonary artery wedge pressure is commonly measured. This
is typically done with a Swan-Ganz catheter. This is a balloon catheter which is entered into
the pulmonary artery. Then, the balloon is inflated and wedges in a small pulmonary blood
vessel, thereby obstructing this pulmonary blood vessel. The pressure measured distal of the
Swan-Ganz catheter in this wedged position is called pulmonary wedge pressure. It is

indicative for the pressure present in the left atrium.

The following steps are performed according to established prior art techniques if a sensor

is implanted into the pulmonary artery of a patient:

First, a balloon catheter is introduced into the pulmonary artery to measure the pulmonary
wedge pressure and/or other hemodynamic parameters such as a pulmonary artery pressure.

These measurements are used for baseline comparisons and calibration.
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Then, a guide wire is advanced through the patient’s vascular system to the intended site of

implantation (i.e., the pulmonary artery).

Then, the balloon catheter is removed.

Afterwards, an implantation catheter is advanced with the help of the guide wire. The desired
implantation site is thereby determined under X-ray control, typically with prior contrast
medium application. Determination of the implant site for current non-powered devices is
crucial for the success, because they need to be accessed from the outside, which is only
possible in appropriate locations. Pulmonary angiograms are necessary to determine the
appropriate vessel diameter and interventional operator skills are needed to steer the

guidewire to the appropriate position.

Then, the sensor to be implanted is released from the implantation catheter.

Afterwards, the implantation catheter is removed.

Then, the balloon catheter is again advanced towards the pulmonary artery in order to
perform a reference measurement of the pulmonary wedge pressure and/or other

hemodynamic parameters.

Subsequently, both the balloon catheter and the guide wire are removed.

Thus, this classic implantation method requires different tools and a repetitive change of
these tools to be inserted into the pulmonary artery of the patient. It currently needs an
expensive environment with an angiography unit, highly skilled operators, iodine contrast

injections and a potentially harmful technique using guidewires to perform the procedure.

If a slim and sharp implantation catheter is navigated through the patient’s body — even if
this is done with the help of a guide wire —, the risk of vascular injury with subsequent
bleeding is present. Furthermore, the risk of injuring structures in the right heart, in particular

of the tricuspid or the pulmonary valve, is present.
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Furthermore, typically a rather long X-ray exposure time is necessary to find the target

position of the implant to be implanted into the pulmonary artery.

Aspects of the invention are defined in the independent claims. Some optional features of

the invention are defined in the dependent claims.

Thus, it may be possible to provide an implantation catheter which facilitates implantation

of a vascular implant such as a sensor, in particular into the pulmonary artery.

In one example, an implantation catheter for implanting a vascular implant into a vessel (e.g.
the pulmonary artery) of a human or an animal is provided. The implantation catheter
comprises a catheter shaft having a proximal end and a distal end. Additionally, the
implantation catheter comprises a vascular implant carried by the catheter shaft. The
implantation catheter may comprise a pressure sensor for sensing a vascular pressure at its
distal end or the implantation catheter may comprise an inner lumen filled with a liquid for
pressure measurement. Other sensors may be part of other embodiments, such as for

measuring oxygen saturation, temperature, pH etc.

The implantation catheter furthermore comprises an inflatable balloon arranged
circumferentially (radially) around an outside of the catheter shaft in a distal end section of

the catheter shatft.

Such an implantation catheter does no longer require a guide wire. Rather, it can be guided
to the desired implantation site by the blood flow. In doing so, the balloon is inflated up to a
desired size. The size of the balloon corresponds to the size of the site of the vessel, in
particular of the pulmonary artery, at which the vascular implant is to be implanted. If the
vascular implant is to be implanted in the pulmonary artery, the implantation catheter floats
due to the inflated balloon automatically after an introduction into the right heart further into
the pulmonary artery and then gets stuck in the pulmonary artery at the implantation site. It
is no longer necessary to control the advancement of the implantation catheter by X-rays.

Rather, it is fully sufficient to control the correct positioning of the implantation catheter
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once after the balloon has reached its final destination, in particular within the pulmonary
artery. No or only a small quantity of iodine contrast is needed to determine the vessel

diameter.

The implantation catheter enables a measurement of the pulmonary wedge pressure and
further hemodynamic parameters (such as the pulmonary artery pressure) as well as an
implantation of a vascular implant with the same device. Thus, it is no longer necessary to
change the instruments during implantation of a vascular implant. Thus, it is only necessary
to introduce a single implantation catheter into the body of a patient. This significantly
reduces the risk of injuries of the patient’s vessels. Furthermore, in an exemplary
embodiment, no guide wire is necessary for the implantation catheter. This additionally
reduces the risk of injuries to the patient’s vessels. By combining the properties of a pressure-
monitoring balloon catheter and the properties of an implantation catheter into a single

device, the operational safety and the patients’ comfort is thus significantly increased.

In an exemplary embodiment, the distal end section extends from the distal end towards the
proximal end over up to 10 %, in particular over up to 9 %, in particular over up to 8 %, in
particular over up to 7 %, in particular over up to 6 %, in particular over up to 5 %, in
particular over up to 4 %, in particular of up to 3 %, in particular over 2 %, in particular over
up to 1 % of the total length of the catheter shaft. Then, it is particularly easy to navigate the
implantation catheter with an inflated (expanded) balloon through the blood vessels of a

patient.

It is not necessary that the balloon extends over the full distal end region. Rather, it is
typically arranged in a certain section of the distal end region. Thereby, it is not necessary
that the balloon flushes with the catheter shaft. However, in the exemplary embodiment, the
distal end of the balloon flushes with the distal end of the catheter shaft. Then, the balloon
protects the vessels of the patient in a very appropriate manner against potential injuries that

might occur due to a contact of the distal end of the catheter shaft and a vessel of the patient.

In an exemplary embodiment, the pressure sensor of the implantation catheter is an

electronic pressure sensor. Electronic pressure sensors provide very reliable and exact results
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so that the pressure measured with such a pressure sensor can also considered being highly
reliable. An electric line necessary to read out the electronic pressure sensor can be guided
through an available lumen of the catheter shaft. Standard catheter shafts typically have a
plurality of lumina, wherein often one or more of these lumina are not used by other parts of

the implantation catheter so that they are available for such an electric line.

In an exemplary embodiment, the implantation catheter comprises a handle. Thereby, this
handle may comprise evaluation electronics for reading the pressure sensor out. Thus, the
pressure sensor provides the evaluation electronics with the data to be read-out through an
electric line, wherein all further calculations for obtaining the measured pressure value can

be done by the evaluation electronics housed in the handle of the implantation catheter.

In an exemplary embodiment, the evaluation electronics comprises a wireless
communication module. This wireless communication module can be used for transferring
pressure data sent by the pressure sensor to an external evaluation unit. Then, it is possible
to display the sensed pressure data on an external evaluation unit without making it necessary
to connect the implantation catheter with an electric line to this external evaluation unit. By
integrating the wireless communication module into the handle, it is not necessary to
increase the size of the catheter shaft of the implantation catheter. Rather, the catheter shaft
can be dimensioned as small as a catheter shaft of implantation catheters known from prior
art. The (electronic) pressure sensor usually does not necessitate much space. All parts and
modules that need more space can be fully integrated into the handle of the implantation
catheter. Furthermore, a wireless connection between the handle of such an implantation
catheter to an external evaluation unit is typically more easily established and more reliably
maintained than a wireless communication connection between an external evaluation unit
and a catheter shaft or a tip of a catheter shaft currently present within the body of a human

or animal patient.

In an exemplary embodiment, the pressure sensor of the implantation catheter is not realized
by an electronic pressure sensor, but rather in the form of a lumen having a distal opening at
the distal end of the catheter shaft. Thereby, the measuring lumen is designed and arranged

to be filled with a liquid. The liquid column being present in the measuring lumen then
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directly transfers the vascular pressure being present at the distal opening of the measuring
lumen to the pressure measuring device connected to a proximal opening of the measuring
lumen. This pressure measuring device can be integrated into a handle of the catheter shaft.
Furthermore, it is possible to close the distal opening of the measuring lumen with a
membrane through which pressure can be transferred onto a liquid column being present in
the measuring lumen, wherein the membrane prevents the liquid being present in the
measuring lumen from exiting the measuring lumen through the distal opening. If the
pressure at the distal end of the catheter shaft is measured with the help of such a liquid-
filled measuring lumen, no electronic components need to be present at the tip of the catheter
shaft.

In an exemplary embodiment, the vascular implant is a sensory implant. In a further
exemplary embodiment, the vascular implant is or comprises a pressure sensor, a
temperature sensor, an oxygen saturation sensor, a pH sensor, a PCO?2 sensor, a PO2 sensor,
a glucose sensor, and/or a flow sensor. If the vascular implant is implanted into the
pulmonary artery, it is then possible to measure the pulmonary pressure, the temperature of
the blood flowing through the pulmonary artery and/or the flow of blood flowing through
the pulmonary artery and/or other parameters related or unrelated to the cardiopulmonary

system. E.g. pulmonary artery oxygen saturation may be to estimate cardiac output.

In an exemplary embodiment, the vascular implant comprises a data transfer unit for
transferring sensed data to an external evaluation unit. With the help of such a data transfer
unit, it is possible to read out the vascular implant in a wireless manner. Then, it is

particularly easy to get access to the data sensed by the vascular implant.

In an exemplary embodiment, the vascular implant is arranged on an outside of the catheter
shaft. To give an example, the vascular implant can abut on the outside of the catheter shaft
such that the diameter of the catheter shaft is only minimally increased by the vascular

implant.

In another exemplary embodiment, the vascular implant is arranged inside the catheter shaft.

Then, the vascular implant is particularly well protected against external influences during
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advancement of the implantation catheter through the vascular system of the patient.
Thereby, it is possible to cover the vascular implant with a protective covering. It is also
possible that the catheter shaft or a part of the catheter shaft (such as an outer catheter shaft)
serves as protective covering for the vascular implant. If the covering or the outer catheter
shaft, respectively, are retracted with respect to the vascular implant, the vascular implant is

released from the catheter shaft at the desired implantation site.

In another example, an implantation catheter arrangement comprising an implantation
catheter according to the preceding explanations and an evaluation unit is provided. Thereby,
the evaluation unit is operatively coupled with the data transfer unit of the vascular implant
and with the pressure sensor of the catheter. Thus, the evaluation unit is designed and
arranged to receive data from the pressure sensor of the implantation catheter and from the
vascular implant. Furthermore, the evaluation unit has a display for displaying the data
received from the pressure sensor and from the vascular implant at the same time. Thus, the
evaluation unit makes it possible to display a signal of the vascular implant and a signal of
the pressure sensor arranged on the implantation catheter collectively so that a comparison
of both signals is particularly easy. Furthermore, if zero adjustments are necessary, such
adjustments can also be particularly easy performed if both signals are displayed at the same
time. This significantly facilitates the implantation of a vascular implant, such as a pressure
sensor, into the vessel (e.g. the pulmonary artery). Therefore, even medical doctors having
only little experience in implanting vascular implants into the pulmonary artery or into
another vessel are thus enabled to implant the vascular implant with the help of the
implantation catheter according to the present disclosure in a particularly simple and safe

way.

Generally, the evaluation unit can be operatively coupled with the pressure sensor of the
catheter by means of a data transfer line. In an exemplary embodiment, however, the
operative coupling is established by a wireless connection between the evaluation unit and
the pressure sensor of the catheter or a wireless communication module of an evaluation
electronics being, e.g., present in the handle of the implantation catheter. Furthermore, the
operative coupling between the evaluation unit and a data transfer unit of the vascular

implant is typically established by means of a wireless data connection. If both the coupling
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between the evaluation unit and the vascular implant and the coupling between the
evaluation unit and the pressure sensor is established by means of wireless connections, the
handling of the implantation catheter arrangement is particularly simple. Then, it is possible
that a medical doctor handles the implantation catheter without being restricted by any
electric lines connecting the implantation catheter with the evaluation unit. Rather, the
evaluation unit can be freely positioned at a desired location independent on the exact

positioning of the implantation catheter.

In yet another example, a method for implanting a vascular implant into a vessel (e.g. the
pulmonary artery) of a human or an animal patient is provided. This method is performed
with an implantation catheter according to the preceding explanations. Such an implantation
catheter may comprise a catheter shaft having a proximal end and a distal end, a vascular
implant carried by the catheter shaft, a pressure sensor for sensing a vascular pressure at the
distal end, and an inflatable balloon arranged circumferentially around the outside of the
catheter shaft in a distal end section of the catheter shaft. The implantation method may

comprise the steps explained in the following.

First, the balloon is inflated. This is typically done with a liquid such as an isotonic salt
solution. The volume of liquid fed into the balloon determines the expansion of the balloon

and thus the final size of the balloon.

Then, the catheter is advanced towards an intended implantation site within the vessel (e.g.
of the patient’s heart). Thereby, the catheter can be advanced until the balloon gets stuck in
the pulmonary artery. Thus, the size of the balloon determines how far the catheter can be

advanced into the pulmonary artery.

The balloon is then kept in its inflated state and the pulmonary wedge pressure is measured

to obtain a first value of the pulmonary wedge pressure.

Additionally or alternatively, the balloon is deflated and the pulmonary artery pressure is

measured to obtain a first value of the pulmonary artery pressure.
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Afterwards, the vascular implant is released from the implantation catheter. It is then

implanted at the intended implantation site.

Afterwards, the balloon is inflated again (if it was deflated beforehand) or is kept in its
inflated state (if it was in that inflated state before). Then, the pulmonary wedge pressure is

measured for a second time to obtain a second value of the pulmonary wedge pressure.

Additionally or alternatively, the balloon is kept in its deflated state (if it was deflated
beforehand) or the balloon is deflated (if it was in its inflated state beforehand). Then, the
pulmonary artery pressure is measured for a second time to obtain a second value of the

pulmonary artery pressure.

The first value of the pulmonary wedge pressure and the second value of the pulmonary
wedge pressure can then be compared. Likewise, the first value of the pulmonary artery
pressure and the second value of the pulmonary artery pressure can be compared. Typically
these comparisons of the first and second values of the respective pressure should result in
no significant deviations between the first and second values. If a significant deviation
between the first and second values is determined, this indicates that the implanted vascular
implant may be responsible for the measured different pressure. This can be an indication
that the vascular implant is wrongly placed and obstructs a vessel. Then, the implant needs

to be removed and re-implanted to avoid such undesired vessel obstruction.

In an exemplary embodiment, the balloon is deflated prior to releasing the vascular implant
from the implantation catheter. By such a deflation of the balloon, the release of the vascular
implant from the implantation catheter is facilitated. Depending on the nature of the vascular
implant and the concrete arrangement of the balloon arranged around the outside of the

catheter shaft, such deflation might not be necessary in each case.

In an exemplary embodiment, the method is carried out without using another catheter for
measuring the pulmonary wedge pressure or the pulmonary artery pressure. Thus, the
method is carried out by taking advantage of the properties of the presently disclosed

implantation catheter, namely the possibility of refraining from using a second catheter for
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pressure measurements and to use only one single device for implanting the vascular implant
and for measuring the relevant hemodynamic parameters such as the pulmonary wedge

pressure.

The features disclosed herein in regard to the implantation catheter can also be applied to the

implantation arrangement and to the method for implantation and vice versa.

Further details will be explained in the following with respect to exemplary embodiments

and accompanying Figures. In the Figures:

Fig. 1 shows a longitudinal section through an implantation catheter known from prior
art;
Fig. 2 shows a schematic sketch of a first embodiment of an implantation catheter

comprising an inflatable balloon;

Fig. 3 shows a schematic sketch of a second embodiment of an implantation catheter

comprising an inflatable balloon; and

Fig. 4 shows a schematic sketch of a third embodiment of an implantation catheter

comprising an inflatable balloon.

Figure 1 shows a longitudinal section of an implantation catheter 1 according to prior art.
This implantation catheter 1 comprises an outer catheter and an inner catheter 3. The inner
catheter 3 comprises a pushing element 4 at its distal end. This pushing element 4 serves for
pushing an implant 5 out of the implantation catheter 1 once the desired implantation site
has been reached. For securing the implant 5 within the implantation catheter 1, a proximal

fixation loop 6 is provided that can be moved by pulling two fixation wires 7.

The implantation catheter is guided on a guide wire 8 through the body of the patient towards

the intended implantation site. In order to locate the desired implantation site and the correct
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positioning of the implantation catheter 1, the implant 5 is provided with an antenna 9 and

an X-ray opaque marker 10 arranged at the antenna 9.

For steering the implantation catheter 1 through the body of the human or animal patient, a
pull wire 11 is provided that is tightly connected with the pushing element 4 of the inner
catheter 3.

At the desired implantation site, the outer catheter 2 is retracted with respect to the inner

catheter 3 so as to release the implant 5 from the implantation catheter 1.

Below the longitudinal section of Figure 1, two cross-sectional views (along the dashed lines
through the longitudinal section) are provided. The left cross-sectional view shows the
relative arrangement of the guidewire 8 and the implant 5 inside the outer catheter 2 in a
distal end section of the implantation catheter 1. The right cross-sectional view shows the
different lumina that are present in the inner catheter 3 through which the fixation wires 7,
the pull wire 11 for steering the implantation catheter 1 and the guidewire 8 are guided.
Furthermore, an empty lumen 12 can be seen that is not needed for the functionality of the

implantation catheter 1.

Figure 2A shows an implantation catheter 20 comprising a catheter shaft 21 with a distal
opening 22 at its distal end 23. The catheter shaft 21 is arranged and designed to house an

implant in its interior or on its outside.

In a distal end section 24 of the catheter shaft 21, a balloon 25 is provided that radially
extends around an outside of the catheter shaft 21. Due to this balloon 25, the implantation
catheter 20 can float with the bloodstream towards a desired site of implantation, e.g., inside

the pulmonary artery.
Figure 2B shows a cross-sectional view through the implantation catheter 20 of Figure 2A.

Thereby, the same numeral references will be used in this and in the following Figures for

the same structural elements.
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The catheter shaft 21 comprises a first lumen 26 and a second lumen 27 for guiding fixation
wires for fixing an implant arranged inside the catheter shaft 21. It furthermore comprises a
balloon lumen 28 that serves for providing the balloon 25 with an appropriate liquid such as
a salt solution for inflating the balloon 25. The catheter shaft 21 furthermore comprises a
measuring lumen 29 that has a distal opening and is filled with a liquid. The pressure being
present on the distal end 23 of the implantation catheter 20 can then be transferred through
the liquid column being present in the measuring lumen 29 to a proximal end of the
implantation catheter 20 and a pressure monitoring device being arranged at the proximal
end of the implantation catheter 20. Thus, the measuring lumen 29 serves — together with the
pressure monitoring device additionally provided at the proximal end of the measuring

lumen 29 — as pressure sensor of the implantation catheter 20.

Figure 3A shows another embodiment of the implantation catheter 20, wherein reference is
made to the explanations given with respect to Figures 2A and 2B. In the following, only the

differences to the embodiment of Figures 2A and 2B will be explained.

In contrast to the implantation catheter 20 depicted in Figure 2A, the implantation catheter
20 of Figure 3A has an electronic pressure sensor 30 arranged at the distal end 23 of the
implantation catheter 20. This electronic pressure sensor 30 is connected via a connecting
line 31 with an evaluation unit being present at a proximal end of the catheter shaft 21, e.g.,
in a handle of the implantation catheter 20. Then, it is possible to transmit signals sensed by
the electronic pressure sensor 30 through the connecting line 31 towards such an evaluation

electronics.

Figure 3B shows a cross-sectional view through the implantation catheter 20 of Figure 3A.
Once again, a first lumen 26 and a second lumen 27 for guiding fixation wires for fixing an
implant being present within the catheter shaft 21 are provided. Furthermore, a balloon
lumen 28 is provided through which a salt solution can be fed to the balloon 25 in order to
inflate the balloon 25. Likewise, the balloon lumen 28 serves for withdrawing such a salt

solution from the balloon 25 in order to deflate the balloon.
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The implantation catheter 20 of Figure 3B uses a measuring lumen 32 for guiding the
connecting line 31 that connects the electronic pressure sensor 30 with an evaluation
electronics. Thus, in contrast to the exemplary embodiment depicted in Figures 2A and 2B,
the measuring lumen 32 is not filled with a liquid like the measuring lumen 29, but rather

serves for guiding the connecting line 31.

Figure 4 shows a longitudinal section through another embodiment of the implantation
catheter 20. It comprises an inner catheter 33 and an outer catheter 34. Both serve as catheter
shaft 21. An implant 35 is located distal of the inner catheter 33. The outer catheter 34 serves
as protective covering for the implant 35. The balloon 25 is arranged outside the outer
catheter 34 circumferentially around the outer catheter 34. Distal of the implant 35, a fixation
structure 36 is present inside the outer catheter 34 that serves for fixing the implant 35 inside
the catheter shaft 21. Once the implant 35 is to be released from the implantation catheter
20, the fixation structure 36 is retracted. At the same time, the outer catheter 34 is retracted
relatively with respect to the inner catheter 33. Then, the implant 35 is released and can be

implanted at the desired site of implantation.
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Claims

An implantation catheter for implanting a vascular implant into a vessel of a human or
animal, comprising a catheter shaft (21) having a proximal end and a distal end (23),
a vascular implant (35) carried by the catheter shaft (21), and a pressure sensor (29;
30) for sensing a vascular pressure at the distal end (23), wherein the implantation
catheter (20) comprises an inflatable balloon (25) arranged circumferentially around
an outside of the catheter shaft (21) in a distal end section (24) of the catheter shaft,

and the vascular implant (35) is a sensory implant.

The implantation catheter according to claim 1, wherein the distal end section (24)
extends from the distal end (23) towards the proximal end over up to 10% of the total

length of the catheter shaft (21).

The implantation catheter according to claim 1 or 2, wherein a distal end of the balloon

(25) flushes with the distal end (23) of the catheter shaft (21).

The implantation catheter according to any of the preceding claims, wherein the

pressure sensor is an electronic pressure sensor (30).

The implantation catheter according to claim 4, wherein the implantation catheter
comprises a handle, wherein the handle comprises an evaluation electronics for reading

the pressure sensor (30) out.

The implantation catheter according to claim 4 or 5, wherein the evaluation electronics
comprises a wireless communication module for transferring pressure data sensed by

the pressure sensor (30) to an external evaluation unit.

The implantation catheter according to any of claims 1 to 3, wherein the pressure
sensor comprises a measuring lumen (29) having a distal opening at the distal end (23)
of the catheter shaft (21), wherein the measuring lumen (29) is designed and arranged

to be filled with a liquid through which a vascular pressure outside the distal opening
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of the measuring lumen (29) can be transferred to a pressure measuring device

connected to a proximal opening of the measuring lumen (29).

The implantation catheter according to any of the preceding claims, wherein the
vascular implant (35) is or comprises at least one of a pressure sensor, a temperature

sensor and a flow sensor.

The implantation catheter according to any of the preceding claims, wherein the
vascular implant (35) comprises a data transfer unit for transferring sensed data to an

external evaluation unit.

The implantation catheter according to any of the preceding claims, wherein the

vascular implant (35) is arranged on an outside of the catheter shaft (21).

The implantation catheter according to any of the preceding claims, wherein the

vascular implant (35) is arranged inside the catheter shaft (21).

An implantation catheter arrangement comprising an implantation catheter (20)
according to any of the preceding claims and an evaluation unit, wherein the evaluation
unit is arranged for operative coupling with a data transfer unit of the vascular implant
(35) and with the pressure sensor (29; 30) of the implantation catheter (20), wherein
the evaluation unit is designed and arranged to receive data from the pressure sensor
(29; 30) and from the vascular implant (35), wherein the evaluation unit has a display
for displaying the data received from the pressure sensor (29; 30) and from the vascular

implant (35) at the same time.

A method for implanting a vascular implant into a vessel of a human or an animal,
particularly into the pulmonary artery, with an implantation catheter (20) according to
any of claims 1 to 10, the implantation catheter (20) comprising a catheter shaft (21)
having a proximal end and a distal end (23), a vascular implant (35) carried by the
catheter shaft (21), a pressure sensor (29; 30) for sensing a vascular pressure at the

distal end (23), and an inflatable balloon (25) arranged circumferentially around an
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outside of the catheter shaft (21) in a distal end section (24) of the catheter shaft (21),

the method comprising the following steps:

a)
b)

c)

d)

inflating the balloon (25),

advancing the catheter (20) to an intended implantation site within the
pulmonary artery,

keeping the balloon (25) in its inflated stated and measuring the pulmonary
wedge pressure to obtain a first value of the pulmonary wedge pressure,

and/or deflating the balloon (25) and measuring the pulmonary arterial pressure
to obtain a first value of the pulmonary arterial pressure,

releasing the vascular implant (35) from the implantation catheter (20) and
implanting the vascular implant (35) at the intended implantation site, and
inflating the balloon (25) or keeping the balloon (25) in its inflated stated and
measuring the pulmonary wedge pressure to obtain a second value of the
pulmonary wedge pressure, and/or

keeping the balloon (25) in its deflated stated or deflating the balloon (25) and
measuring the pulmonary arterial pressure to obtain a second value of the

pulmonary arterial pressure.

The method according to claim 12, wherein the balloon (25) is deflated prior to

releasing the vascular implant (35) from the implantation catheter (20).

The method according to claim 12 or 13, wherein the method is carried out without

using another catheter for measuring the pulmonary wedge pressure or the pulmonary

arterial pressure.
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