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(57) Abstract: Rapid exchange guide unit comprising an elongated support member 3, and a guide wire member (11) provided
with a guide wire lumen (13) having a distal guide wire opening (15) and a proximal guide wire opening (17), the guide wire lu-
men is arranged close to the distal end of said elongated support member, and is adapted to receive a guide wire. The rapid ex-
change guide unit further comprises at least one sensor (19) arranged close to the distal end of the elongated support member, and
being adapted to measure a parameter in a living body, and to generate a sensor signal in dependence of the measured parameter.
The sensor signal is applied to a signal processing unit adapted to process the sensor signal and to generate a processed sensor sig-
nal.
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Title

Rapid exchange guide unit

Field of the invention

The present invention relates to a rapid exchange guide unit according to the preamble of
the independent claim.

Generally, a so called rapid exchange catheter includes features that allows for casy
exchange of the guide unit without the removal of the guide wire.

This invention relates to a rapid exchange guide unit with multiple utilities for use inside
mammalian tubular vessels or structures, and more particularly allows the guide unit to be

removed from around a guide wire by using a slot or channel to hold the guide wire.

Background of the invention

During catheter-based procedures, the physician often visualizes the area being treated
under fluoroscopy and visualizes the catheter and/or treatment area using radio-opaque
materials. Contrast dyes are used to visualize the treated area by injecting a contrast dye
through the catheter while the fluoroscope is being operated. The physician can then see
the vessel in which the catheter is positioned, as well as any lesion past which the contrast

dye flows.

In the procedure, the physician may use a guiding device, such as a guide wire, to
controllably reach the lesion or area to be treated. Once the guide wire is in position, the
physician may need to pass one or more catheters, tubular devices, and/or medical devices
along the guide wire to the lesion or treatment area. The physician may pull the catheter or
tubular device back along the guide wire and finally off of the guide wire. A difficulty of
this, however, is that the guide wire must be very long (i.e. longer than the catheter) in
order to pull the catheter off the guide wire without needing to first also pull the guide
wire out of the patient. A known solution to this problem is the use of a rapid exchange
configuration in which the distal end of the catheter has a pair of openings into a lumen
and through which the guide wire may be passed by inserting the proximal end of the
guide wire through the distal most opening and then passing the proximal end of the guide
wire out of the proximal opening of the lumen. For example, such a configuration is
described in U-5,451,233.
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Also WO0O/2003/039626 relates to a rapid exchange catheter with stent deployment,

therapeutic infusion, and lesion sampling features.

One common application of rapid exchange and marker catheters is during coronary
angioplasty, which refers to the use of an inflatable balloon to increase the blood flow
through a stenosis (i.e. a partially blocked section of a blood vessel feeding the heart). A
typical coronary angioplasty consists of three steps. First, a physician inserts a guiding
catheter into a patient's blood vessel, typically through the femoral artery at the top of the
patient's leg. The guiding catheter is advanced toward the heart through the patient's blood
vessel, stopping short of the coronary arteries, and is then fixed in place. Next, the
physician inserts a guide wire into the guiding catheter until the distal end of the guide
wire exits the guiding catheter and enters the coronary artery. The physician then positions
the guide wire across the stenosis to be treated in the coronary artery, and the guide wire is

fixed in place.

Finally, the physician advances a balloon catheter along the guide wire until the balloon
exits the guiding catheter and is positioned across the stenosis. The physician then inflates
the balloon to treat the stenosis, deflates the balloon, and removes the balloon catheter

without disturbing the placement of either the guide wire or the guiding catheter.

Physicians frequently need to exchange balloon catheters during a single coronary
angioplasty procedure. For example, if a stenosis blocks most of the blood flow through a
vessel, the physician may first need to use a small balloon to increase the size of the
opening through the stenosis, and then use a larger balloon to further increase the opening.
Another example of a catheter exchange is when a physician uses a first balloon catheter

to open a lumen and a second catheter to deploy a stent.

Catheters are used in a variety of minimally invasive medical procedures. A major portion
of the catheter field involves catheters that track over a guide wire, such as angioplasty
catheters that are used to advance an inflatable member over a guide wire to a desired
vascular location. One advancement in this field has been the use of rapid exchange

catheters in place of standard over-the-wire catheters.
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A standard over-the-wire catheter typically tracks over a guide wire over its entire length
such that, in order to maintain a distal guide wire location while exchanging the catheter, a
guide wire extension or very long guide wire is used. To exchange the standard over-the-
wire catheter, the guide wire is held in place while the catheter is withdrawn. The
proximal end of the guide wire is held until the distal end of the catheter exits the patient's
body, while the distal end of the guide wire remains in the desired location, meaning that

the guide wire, during exchange, must be twice as long as the catheter.

A rapid exchange catheter tracks over the guide wire for only a short distal portion of the
catheter. Examples of rapid exchange catheters, their use, and methods for making such
catheters are illustrated by US-6,409,863. The catheter shown by the US-patent includes
an outer member and a distally located inner member, with a balloon proximal end
attached to the distal end of the outer member and a balloon distal end attached to the
distal inner member. A proximal guide wire port is located distal of the proximal end of
the catheter, with the distal inner member opening at its proximal end to the proximal

guide wire port, and extending to the distal end of the catheter.

According to the general procedure when determining vessel constrictions first a
conventional guide wire is inserted and guided into e.g. a coronary vessel to be
investigated. Then a catheter, preferably a so called rapid exchange catheter, is threaded
over the guide wire and inserted and guided by the guide wire into the measurement site in
the coronary vessel. Contrast fluid is then inserted, via the catheter, into the measurement
site in the vessel. By viewing the site using angiography, the physician visually determines
the significance of the constriction, and whether e.g. a stent placement or ballon expansion

needs to be performed.

An alternative to using visual determination of the significance of a constriction is using
measurement of fractional flow reserve (FFR). FFR is defined as the ratio of distal (to
stenosis) pressure (Pd) to aortic pressure (Pa) during hyperemia. US-6,565,514, assigned
to the same assignee as the present application, discloses a method and system for

determining physiological variables such as arterial blood pressure. For determining the so
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called Myocordial Fractional Flow Reserve, FFRpmy,, two pressures must be measured,
namely the arterial pressure before a stenosis, and the pressure distally of the stensosis.
FFRpmyo is defined as maximum myocordial flow in the presence of a stenosis in the
supplying epicardial coronary artery, divided by normal maximum flow. FFRpy, is
calculated by means of the formula:

F FRmyo :(Pd -P v)/ (P a -PV)=Pd /P as wherein

e P4 =arterial pressure at maximum hyperemia;
¢ P, =distal coronary pressure at maximum hyperemia;

e Py =central venous pressure at maximum hyperemia.

It is a lesion-specific index of the functional severity of the stenosis and can be obtained
by intracoronary pressure measurement by a guide wire-mounted pressure sensor. During
PTCA, balloon angioplasty or Percutaneaus Transluminal Coronary Angioplasty, the
separate contributions of coronary and collateral blood flow to maximum myocardial

perfusion can be obtained.

Thus, an object of the device of US-6,565,514, is to provide improved systems for
monitoring physiological variables, in particular for pressure measurements in the
coronary vessels, and especially for the reliable determination of Fractional Flow Reserve,

FFRnyo.

Thus, if a constriction should be further investigated it is sometimes necessary to measure
the pressure and flow in the vessel. The Fractional Flow Reserve (FFR) value may then be
determined which gives a clear indication of the constriction, and in order to calculate the

FFR the pressure values distally and proximally the constriction are required.

In the procedure used today, the guide wire is then either replaced by a guide wire
provided with a pressure sensor at the distal end and the pressure measurements are then
performed, or a guide wire provided with a pressure sensor at its distal end is inserted via

another lumen of the catheter into the site of interest. This is often regarded as a rather
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lengthy and complicated procedure and the object of the present invention is to improve

the procedure and the devices used today.
More generally, the object of the present invention is to provide an improved rapid
exhange procedure which also facilitates measurements of physiological variables and

other variables inside the vessel.

Summary of the invention

The above-mentioned object is achieved by the present invention according to the

independent claim.

Preferred embodiments are set forth in the dependent claims.

According to the present invention a sensor is arranged at the distal end of the rapid
exchange guide unit. The sensor is adapted to measure a parameter in a living body, and to
generate a sensor signal in dependence of the measured parameter. The sensor signal is
applied to a signal processing unit adapted to process the sensor signal and to generate a
processed sensor signal. The guide wire member has further a longitudinal extension of 1-

5 cm, and the inner diameter of the guide wire lumen is less than 2 mm.

According to one preferred embodiment, the sensor is a pressure sensor, which pressure
sensor comprises a sensor support body (a “sensor chip”) provided with a diaphragm
covering a cavity formed in the support body having a pressure sensitive element mounted
on the diaphragm, for recording pressure. The pressure sensitive element is preferably a
piezoresistive element. A pressure sensor applicable in connection with the present
invention is disclosed in US-6,615,667, assigned to the assignee in the present application.
This known sensor has an exemplary geometrical extension of 0,18 mm x 1,3 mm x 0,18

mm.

According to another embodiment of the present invention the guide unit comprises an
elongated guide member being in the form of a catheter, essentially being a hollow tube,

and is provided with a sensor at its distal end adapted to perform measurements. Thereby
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the measurements may be performed directly and as a consequence no additional
measurement guide wire has to be inserted. In addition the measurements are performed at
exactly the correct position in that no positioning is required as it is when inserting a

dedicated guide wire.

Furthermore, the measurements may be performed essentially at the same time as the fluid
contrast is inserted and expelled from the distal opening of the catheter, thereby saving

time.

According to the present invention an improved rapid exchange guide unit is achieved that
enables more accurate, less expensive measurement procedures to be performed, that in
addition facilitates the physician to perform the angioplasty, i.e. restoration of normal
blood flow, by laser surgery or balloon expansion, at an even higher grade of accuracy

with regard to position of the constriction.

Short description of the appended drawings

Figure 1a shows a schematic side view of the rapid exchange guide unit according to the
present invention.

Figure 1b shows a schematic side view of the rapid exchange guide unit provided with two
sensors according to an embodiment of the present invention.

Figure 2a shows a schematic side view of the rapid exchange guide unit according to a
first embodiment.

Figure 2b shows a schematic side view of the rapid exchange guide unit provided with two
sensors according to a first embodiment.

Figure 3a shows a schematic side view of the rapid exchange guide unit according to a
second embodiment.

Figure 3b shows a schematic side view of the rapid exchange guide unit provided with two
sensors according to a second embodiment.

Figure 4 shows a schematic block diagram illustrating the functional parts of the present
invention.

Figures 5-8 show schematic side views of the catheter wall illustrating different

arrangements of a pressure sensor in the wall.
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Detailed description of preferred embodiments of the invention

The present invention will now be described in detail with references to the appended
drawings. The drawings illustrate the schematic structure of different embodiments, and
are not in a correct scale, e.g. with regard to the size of the sensor in relation to the

elongated guide member.

Figure 1a shows a schematic side view of the rapid exchange guide unit according to the
present invention. The rapid exchange guide unit comprises an elongated support member
3 and a guide wire member 11 provided with a guide wire lumen 13 having a distal guide
wire opening 15, and a proximal guide wire opening 17, the guide wire lumen is arranged
close to the distal end of said elongated support member, and is adapted to receive a guide
wire. The distance between the proximal guide wire opening 17 and the distal end of the

elongated support member 3 is in the range of 1-5 cm.

The rapid exchange guide unit further comprises at least one sensor 19 arranged close to
the distal end of the elongated support member, and being adapted to measure a parameter
in a living body, and to generate a sensor signal in dependence of the measured parameter.
The generated sensor signal is applied to a signal processing unit (see figure 4) adapted to
process the sensor signal and to generate a processed sensor signal. The measured
parameter may be a physiological variable, e.g. pressure, temperature, or flow, or a
physical variable, e.g. electromagnetic waves or radio waves. Thus, according to one
embodiment the sensor is used to sense physical parameters, e.g. electromagnetic waves or
radio waves. This embodiment is applicable in situations when the position of the sensor is
to be determined. One or many radio wave signals is then generated from outside the body
and from different directions and the position of the sensor may then be determined by

analysing reflected signals. The sensor is e.g. a frequency tuned circuit.

The elongated support member may be in the form of a wire, or in the form of a thin metal
tubing. The support member may also be in the form of a combination of a wire and a

metal tubing. The elongated support member, according to this embodiment, has the
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advantage of having a thin structure along the major part of its length, it is only at its distal

end where the guide wire lumen is arranged that the width is slightly increased.

The guide unit further comprises a connector unit arranged at the proximal end of the
catheter for attachment to an external device. The connector unit provides for electrical

connection to the signal processing unit and to the sensor.

In an alternative embodiment the signal processing unit is instead arranged in a proximal
part of the guide unit or at an external device to which the guide unit is attached.
According to this alternative embodiment the raw unprocessed sensor signal is supplied by

the electrical cable(s) along the guide member to the signal processing unit.

In one embodiment the signal processing unit comprises a Wheatstone bridge, or any

equivalent circuitry adapted to filter, amplify and process the measured sensor signal.

According to an alternative embodiment the processed sensor signal, or the unprocessed
sensor signal, may be wirelessly transferred to an external device, e.g. an external monitor

(not shown).

According to one preferred embodiment of the present invention, the sensor is adapted to
measure pressure. The pressure sensor then comprises a sensor support body with a
maximal geometrical extension of 1,5 mm and is provided with a diaphragm covering a
cavity formed in the support body having a pressure sensitive element mounted on the
diaphragm, for recording pressure. According to this preferred embodiment, the pressure

sensitive element is a piezoresistive, piezocapacitive or a piezoelectric element.

However, as an obvious constructional variation, the sensor may instead or in combination
with measuring pressure, be adapted to measure one or many of temperature, flow, and

position,

In Figure 1b, another preferred embodiment of the present invention is shown, wherein

two sensors 19 are arranged at a predetermined distance D from each other in the
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longitudinal direction of the elongated guide member 3. The predetermined distance D
may be such that, when in use, the proximal sensor senses a reference parameter in
relation to the parameter sensed by the distal sensor. The predetermined distance D is
approximately 5 - 20 mm. The distance D between the two sensors is preferably chosen
such that when one sensor is arranged proximally a suspected stenosis, the other sensor

will then be arranged distally the stenosis.

In a further embodiment of the present invention, the guide unit comprises an elongated
guide member being in the form of a guide wire or catheter, provided with a sensor
comprising a magnetic detection probe, for detecting a plurality of magnetic fields, and
being part of a medical positioning system, such as that described in US 6,233,476 and US
2004/0097804.

With reference to figures 2a and 3a, showing schematic side views of the rapid exchange
guide unit according to a second and a third embodiment of the invention will now be
described in detail. In the lower part in each of the figures 2a and 3a a cross-sectional view

along A-A is shown.

In the rapid exchange guide unit 2, 2’ according to the second and third embodiments the
elongated guide member 3 is a catheter member 4, 4’ provided with a catheter lumen 6, 6
having a proximal catheter opening 8, 8 and a distal catheter opening 10, 10°, preferably
arranged to expel contrast fluid at a measurement site, and a guide wire member 12, 12’
provided with a guide wire lumen 14, 14’ having a distal guide wire opening 16 and a
proximal guide wire opening 18, 18’. The guide wire lumen runs essentially parallel to the

catheter lumen and is adapted to receive a guide wire.

Furthermore, the proximal guide wire opening is arranged at a location along the catheter
member distally of the proximal catheter opening of the catheter member, and that the

distal guide wire opening is arranged at a location close to the distal catheter opening.

The catheter further comprises at least one sensor 20, 20° arranged close to the distal end

of the catheter. The sensor is adapted to measure a parameter in a living body, and to
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generate a sensor signal in dependence of the measured parameter. The sensor signal is
applied to a signal processing unit (see figure 4), preferably arranged in connection with
the sensor adapted to process the sensor signal and to generate a processed sensor signal
(see figure 4). The catheter further comprises a connector unit arranged at the proximal
end of the catheter for attachment to an external device. The connector unit provides for
electrical connection, and also a fluid tight connection when e.g. a contrast fluid is to be

supplied to the catheter.

In an alternative embodiment the signal processing unit is instead arranged in a proximal
part of the catheter or at an external device to which the catheter is attached. According to
this alternative embodiment the raw unprocessed sensor signal is supplied by the electrical

cable(s) along the catheter to the signal processing unit.

According to a preferred embodiment of the present invention, the sensor is a pressure
sensor. The pressure sensor comprises a sensor support body with a maximal geometrical
extension of 1,5 mm and is provided with a diaphragm covering a cavity formed in the
support body having a pressure sensitive element mounted on the diaphragm, for
recording pressure. The pressure sensitive element is a piezoelectric, piezoresistive or

piezocapacitive pressure element.

However, as an obvious constructional variation, the sensor may instead or in combination
with measuring pressure, be adapted to measure one or many of temperature, flow, and

position.

In one embodiment the signal processing unit comprises a Wheatstone bridge, or any

equivalent circuitry adapted to filter, amplify and process the measured sensor signal.

According to an alternative embodiment the processed sensor signal, or the unprocessed
sensor signal, may be wirelessly transferred to an external device, e.g. an external monitor

(not shown).
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In figures 2b and 3b further embodiments of the present invention are shown, wherein two
sensors are arranged a predetermined distance D from each other in the longitudinal
direction of the catheter, The predetermined distance D may be such that, when in use, the
proximal sensor senses a reference parameter in relation to the parameter sensed by the

distal sensor.

According to a preferred embodiment, the sensors are sensitive to pressure. The
predetermined distance may then be such that, when in use, the proximal pressure sensor
senses a reference pressure in relation to the pressure sensed by the distal pressure sensor,
and the obtained pressure values may be used to determine Fractional Flow Reserve

(FRR) values.

With reference to figure 2a and 2b another embodiment of the present invention is
illustrated where the guide wire member 12 is arranged such the guide wire lumen 14 runs
parallel to and within the catheter lumen 6. The proximal guide wire member opening 18

is arranged as an opening in the catheter member wall.

With reference to figure 3a and 3b one embodiment of the present invention is illustrated
where the guide wire member 12’ is arranged such the guide wire lumen 14’ runs parallel

to and outside the catheter lumen 6°,

In the disclosed embodiments the guide wire member 12, 12’ has an essentially tubular
extension having a circular cross-section, naturally other geometrical shapes are possible,

e.g. elliptical, elongated etc.

Furthermore, the guide wire member is here disclosed as a closed tube but also a tube
provided with a longitudinal slot, e.g. at the upper part of the guide wire member 12’ in
figure 3, would be possible, through which slot a guide wire is pressed into the guide wire
lumen. In that case the guide wire member must have a structural shape integrity to regain

its original shape but have enough flexibility to allow the slot to be widened.
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For all embodiments the guide wire member has a longitudinal extension in the order of 1-

5 cm.

Preferably, the inner diameter of the guide wire lumen is less than the inner diameter of
the catheter lumen. However, for the embodiment illustrated in figure 3a and 3b the
diameters of the catheter lumen 6’ and guide wire lumen 14’ may be equal or the guide

wire lumen may even have the larger diameter.

The inner diameter of the guide wire lumen is less than 3 mm, preferably less than 2 mm.

Preferably, the proximal catheter opening 8 is provided with a contrast fluid connection
port that in turn is connectable, by use of the connector unit, to an external device (not

shown in the figures) adapted to apply contrast fluid to the catheter.

Figures 5-8 show schematic side views of the catheter wall illustrating different
arrangements of the pressure sensor in the catheter wall of the catheter member or guide
wire member. These different arrangements are applicable to any of the above described

embodiments illustrated in figures 1-3.

According to one embodiment the at least one pressure sensor is arranged at an outer

surface of the catheter member or guide wire member, this is illustrated by figure 5.

According to another embodiment the at least one pressure sensor is arranged in a recess
in the outer surface of the catheter member or guide wire member, this is illustrated by

figure 6.

According to another embodiment the at least one pressure sensor is arranged at an inner
surface of the catheter member or guide wire member, this is illustrated by figure 7. In
figure 7 the sensitive part of the sensor is facing the arrow indicating pressure to be
sensed. It is also possible to turn around the sensor such that the sensitive part instead

faces the inner of the catheter member or guide wire member.
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According to another embodiment the at least one pressure sensor is arranged in a catheter
member wall or guide wire member, this is illustrated by figure 8. In this embodiment the
catheter wall preferably is laminated whereas a recess is arranged in one of the layers

adapted to receive the pressure sensor.

As illustrated in figures 5-8 the catheter further comprises one or many electrical cables
connected to the at least one pressure sensor and said signal processing unit and running
along the catheter, the cables being embedded in the catheter wall and connected to a

connector unit arranged at the proximal end of the catheter.

The arrangements shown in figures 5-8 are also applicable to other types of sensor, such as

sensors adapted to measure one or many of temperature, flow, and position.

In a further embodiment, not illustrated in the figures, the guide wire or catheter of the
present invention comprises three sensors, each sensor measuring one or many of
temperature, flow, and position. In one such embodiment, two sensors can determine

pressure, while the third determines position.

The present invention is not limited to the above-described preferred embodiments.
Various alternatives, modifications and equivalents may be used. Therefore, the above
embodiments should not be taken as limiting the scope of the invention, which is defined

by the appending claims.
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Claims

1. Rapid exchange guide unit comprising an elongated support member (3,4,4”)
and a guide wire member (11,12,12”) provided with a guide wire lumen (13,14,14’)
having a distal guide wire opening (15,16,16°) and a proximal guide wire opening
(17,18,18”), the guide wire lumen is arranged close to the distal end of said elongated
support member, and is adapted to receive a guide wire, said guide wire member has a
longitudinal extension of 1-5 cm, and that the inner diameter of the guide wire lumen is
lessthan2 mm,characterized in

that the rapid exchange guide unit further comprises at least one sensor (19,20,20°)
arranged close to the distal end of the elongated support member, and being adapted to
measure a parameter in a living body, and to generate a sensor signal in dependence of the
measured parameter, wherein said sensor signal is applied to a signal processing unit

adapted to process the sensor signal and to generate a processed sensor signal.

2. Rapid exchange guide unit according to claim 1, wherein said sensor (19, 20,
20°) is a pressure sensor (19, 20, 20°), which comprises a sensor support body with a
maximal geometrical extension of 1,5 mm provided with a diaphragm covering a cavity
formed in the support body having a pressure sensitive element mounted on the
diaphragm, for recording pressure, said pressure sensitive element being a piezoresistive,
piezocapacitive or a piezoelectric element, wherein said pressure signal is applied to said
signal processing unit adapted to process the pressure signal and to generate a processed

pressure signal.

3. Rapid exchange guide unit according to any of claims 1-2, wherein said

elongated support member (3) being in the form of a wire.

4, Rapid exchange guide unit according to any of claims 1-2, wherein said

elongated support member (3) being in the form of a thin metal tubing.

5. Rapid exchange guide unit according to any of claims 1-2, wherein said
elongated support member (3) being in the form of a combination of a wire and a metal

tubing.
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6. Rapid exchange guide unit according to any of claims 1-2, wherein said
clongated support member being a catheter member (4, 4°) provided with a catheter lumen
(6, 6”) having a proximal catheter opening (8, 8’) and a distal catheter opening (10, 10°),
and that said guide wire lumen runs essentially parallel to the catheter lumen, wherein the
proximal guide wire opening is arranged at a location along the catheter member distally
of the proximal catheter opening of the catheter member, and that the distal guide wire

opening is arranged at a location close to the distal catheter opening.

7. Rapid exchange guide unit according to claim 6, wherein said at least one

sensor is arranged at an outer surface of the catheter member.

8. Rapid exchange guide unit according to claim 6, wherein said at least one

sensor is arranged in a recess in the outer surface of the catheter member.

9. Rapid exchange guide unit according to claim 6, wherein said at least one

sensor is arranged at an inner surface of the catheter member.

10. Rapid exchange guide unit according to claim 6, wherein said at least one

sensor is arranged in a catheter member wall.

11. Rapid exchange guide unit according to any of claims 1-6, wherein said at

least one sensor is arranged at an outer surface of the guide wire member.

12. Rapid exchange guide unit according to any of claims 1-6, wherein said at

least one sensor is arranged in a recess in an outer surface of the guide wire member.

13. Rapid exchange guide unit according to any of claims 1-6, wherein said at

least one sensor is arranged at an inner surface of the guide wire member.

14. Rapid exchange guide unit according to any of claims 1-6, wherein said at

least one sensor is arranged in a guide wire member wall.
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15. Rapid exchange guide unit according to any preceding claim, wherein two
sensors are arranged a predetermined distance from each other in the longitudinal direction

of the guide unit.

16. Rapid exchange guide unit according to claim 15, wherein said
predetermined distance is such that, when in use, the proximal sensor senses a reference

parameter in relation to the parameter sensed by the distal sensor.

17. Rapid exchange guide unit according to claim 16, wherein said sensors are
pressure sensors, each sensing a pressure value, and that said obtained pressure values are

used to determine Fractional Flow Reserve (FRR) values.

18. Rapid exchange guide unit according to any of claims 1-2, wherein the guide
unit further comprises electrical cables connected to said at least one sensor and said
signal processing unit and running along the unit and connected to a connector unit

arranged at the proximal end of the guide unit.

19. Rapid exchange guide unit according to claim 6, wherein the guide wire
member is arranged such the guide wire lumen runs parallel to and outside said catheter

[umen.

20. Rapid exchange guide unit according to claim 6, wherein the guide wire
member is arranged such the guide wire lumen runs parallel to and within said catheter

lumen.

21. Rapid exchange guide unit according to claim 20, wherein the proximal

guide wire member opening is arranged as an opening in the catheter member wall.

22. Rapid exchange guide unit according to claim 6, wherein the inner diameter

of the guide wire lumen is less than the inner diameter of the catheter lumen.
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23. Rapid exchange guide unit according to any of claims 1-2, wherein the inner

diameter of the guide wire lumen is less than 1 mm.

24, Rapid exchange guide unit according to any of claims 1-2, wherein said

processed sensor signal is wirelessly transferred to an external monitor.

25. Rapid exchange guide unit according to any of claims 1-24, wherein said

measured parameter is a physiological variable or other physical variable.

26. Rapid exchange guide unit according to claim 25, wherein said sensor is

adapted to measure one or many of temperature, flow, and position.
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