EP 1 503 657 B1

(19)

Europaisches
Patentamt

European
Patent Office

9

Office européen

des brevets (11) EP 1 503 657 B1
(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) IntCl.:
of the grant of the patent: A61B 5/00(2006.01) AG61B 6/00(2006.01)
02.02.2011 Bulletin 2011/05
(86) International application number:
(21) Application number: 03718988.3 PCT/IB2003/001649
(22) Date of filing: 29.04.2003 (87) International publication number:
WO 2003/092488 (13.11.2003 Gazette 2003/46)
(54) DEVICE FOR TRANSCUTANEOUS CATHETER GUIDING
GERAT ZUR TRANSKUTANEN KATHETERFUHRUNG
SYSTEME DE GUIDAGE TRANSCUTANE D’UN CATHETER
(84) Designated Contracting States: (72) Inventor: RASCHE, Volker,
AT BE BG CHCY CZDE DK EE ES FI FR GB GR Philips Intel. Prop. & Std. GmbH
HU IE IT LI LU MC NL PT RO SE SI SK TR 52066 Aachen (DE)
(30) Priority: 02.05.2002 DE 10219594 (74) Representative: Damen, Daniel Martijn
Philips
(43) Date of publication of application: Intellectual Property & Standards
09.02.2005 Bulletin 2005/06 P.O. Box 220
5600 AE Eindhoven (NL)
(73) Proprietors:

Philips Intellectual Property & Standards GmbH
20099 Hamburg (DE)

Designated Contracting States:

DE

Koninklijke Philips Electronics N.V.

5621 BA Eindhoven (NL)

Designated Contracting States:

AT BEBG CHCY CZDK EE ES FI FR GB GR HU
IEIT LILU MC NL PT RO SE SI SKTR

(56)

References cited:
EP-A-1 088 515
US-B1- 6 226 543

WO-A-01/12093

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 503 657 B1 2

Description

[0001] The invention describes to a method of deter-
mining the position of a catheter introduced along a guide
wire inserted into a body, in which method an image of
the guide wire and the body region at the area of the
guide wire is acquired by means of an imaging method.
The method is not part of the invention.

[0002] Inordertodetermine the position of the catheter
in known methods of the kind set forth, an imaging meth-
od is regularly carried out in order to acquire images of
the relevant body regions with the inserted guide wire
and the catheter introduced along this guide wire, thus
enabling determination of the position of the catheter.
Depending on the requirements imposed as regards the
accuracy of the positioning of the catheter, or the tip of
the catheter, several image acquisition procedures have
to be carried out so as to enable repeated checking of
the position of the catheter. Such repeated image acqui-
sition is a costly procedure. Furthermore, notably when
an X-ray imaging method (fluoroscopy) is used, the re-
peated image acquisitions lead to a substantial radiation
load for the patient as well as for the medical staff.
[0003] GB 2335 744 discloses a method of measuring
the position of the tip of a catheter by continuously mon-
itoring the distance the catheter has traveled past a ref-
erence point and monitoring the orientation of the tip and
reconstructing the trajectory of the catheter tip.

[0004] Itisanobjectoftheinventionto provide a device
which enables a simplified determination of the catheter
position and reduces the radiation load.

[0005] The object is achieved in accordance with the
invention by measuring the distance traveled by the cath-
eter on the guide wire and by determining the position of
the catheter in the body on the basis of the measured
distance.

[0006] Because the catheter is fed forwards on the
guide wire, the catheter or the catheter tip can only be
situated along the guide wire. When the position of the
guide wire relative to the lesion is known, therefore, the
position of the catheter can be determined as a function
of the distance traveled by the catheter or the tip of the
catheter on the guide wire. As a result, after the position
of the guide wire in relation to the lesion in the body and
the body region around the guide wire have been deter-
mined once, the position of the catheter or the tip of the
catheter in the body region can be determined at any
instant by measuring how far the catheter has traveled
on the guide wire. The determination of the position of
the catheter thus requires only a single acquisition of an
image of the body region and the guide wire, so that the
radiation load caused by the repeated image acquisitions
can be avoided.

[0007] Furthermore, the position of the catheter or the
catheter tip can be determined permanently and in real
time, whereas according to the known method the posi-
tion of the catheter or the catheter tip can be determined
only at given instants, that is, the instants of image ac-
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quisition. The method thus enables a reduction of the
radiation load, a simplified determination of the position
of the catheter/the tip of the catheter, and a permanent
and real-time determination and display of the position
of the catheter.

[0008] Inaccordance with afirst advantageous version
of the method an image of the body region is acquired
and the position of the catheter is displayed in this image.
This image can be acquired before, during or after the
determination of the position of the catheter.

[0009] The body region, and possibly the guide wire
introduced into this body region, can then be determined
from the image data previously acquired by means of the
imaging method, the position of the catheter can be de-
termined, as described before, on the basis of the meas-
ured distance and be displayed in the image of the body
region. In this preferred version imaging can take place
at regular intervals, for example, at instants specified by
the user, or a plurality of images can be formed in rapid
succession, thus enabling permanent real-time observa-
tion of the catheter/the tip of the catheter and hence of
the progress of the catheter.

[0010] Inaccordance with a further advantageous ver-
sion the imaging of the body region and the guide wire
is realized by means of a two-dimensional or three-di-
mensional imaging method. All types of medical imaging
methods can be used for this purpose. Use can advan-
tageously be made of X-ray imaging methods, that is,
two-dimensional X-ray projections or computed tomog-
raphy X-ray imaging methods. For the visualization of
vascular systems, a contrast medium can then be ad-
vantageously administered so as to be imaged by the
imaging method. Customary methods in this respect are
angiography methods, in particular fluoroscopic angiog-
raphy.

[0011] For the above version of the method the body
region and the guide wire can be advantageously imaged
by way of two essentially orthogonal projections, a three-
dimensional image of the body region being formed from
such projections by way of modeling. Modeling is per-
formed by means of numerical calculation from the image
data acquired by way of the projections. The modeling
notably enables the formation of a coronary roadmap.
Customary methods can be used for the modeling oper-
ation. The projections can be acquired either simultane-
ously by means of a two-plane system or successively
by means of a mono-plane system. In the case of tem-
porally successive projections it is advantageous to ac-
quire the projections in the same cardiac phase when
the method in accordance with the invention is used for
the imaging of the vascular system, notably in the region
of the heart.

[0012] It can be advantageously arranged in particular
thatthe acquisition of the image data is realized by means
of images of the body regions which have been shifted
in time and triggered on the basis of the cardiac frequen-
cy. The successively acquired image data can be com-
pared and possibly superposed in this manner. Further-
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more, if the image data from images of the same cardiac
phase is available, a three-dimensional image can be
modeled from suchimage data withoutit being necessary
to carry out any complex reconstruction methods, distor-
tion correction methods and/or image data allocation op-
erations.

[0013] Inafurtheradvantageous version of the method
an image of the body region with the guide wire and the
inserted catheter is acquired and displayed after the de-
termination of the position of the catheter. This postponed
acquisition of image data serves to compare the calcu-
lated (virtual) image data on the position of the catheter
with the actual position of the catheter. This approach
serves to check the calculated catheter position. It can
then be arranged, for example, to perform an image data
acquisition at given time intervals and to compare the
catheter position visualized from this image acquisition
with the numerically calculated catheter position at the
relevantinstant and to perform, if necessary, a correction
of the calculation data. It may also be arranged to couple
the image acquisition means to the sensor means so as
to carry out an image data acquisition operation for given
traveled distances, notably when the target position or a
region around the target position is reached.

[0014] The invention also relates to a device for deter-
mining the position of a catheter introduced along a guide
wire inserted into a body, which device includes sensor
means for measuring the distance traveled by the cath-
eter on the guide wire and means for determining the
position of the catheter on the basis of the measured
distance.

[0015] In a very simple embodiment it is possible to
predetermine merely a desired position of the catheter
and to calculate the distance of travel of the catheter on
the guide wire which is necessary for this position of the
catheter. Subsequently, the catheter is displaced on the
guide wire until the desired distance has been traveled,
said distance being determined by means of simple
measuring means such as, for example, a centimeter
tape, a caliper gage or the like.

[0016] Furthermore, sensors which are known for the
purpose of length sensing, for example, inductive or po-
tentiometric distance sensors, can be used to determine
the distance. Such distance sensors may be coupled to
display or signal means which indicate the relevant dis-
tance of travel and/or trigger a signal, for example, an
optical or acoustic signal, when a given reference dis-
tance is reached.

[0017] The device in accordance with the invention
may also include image acquisition means which are ar-
ranged to acquire an image of the inserted guide wire
and the body region of the guide wire. Such image ac-
quisition means can also be constructed so as to co-
operate with the sensor means, thus forming image data
describing the position of the catheter.

[0018] A further advantageous embodiment of the de-
vice in accordance with the invention includes imaging
means for displaying the body region at the area of the
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guide wire, as well as for displaying the inserted guide
wire itself and/or the inserted catheter. The imaging
means may be capable of forming a two-dimensional im-
age or also a three-dimensional image for display in a
customary manner, for example, by means of a display
screen.

[0019] The invention also relates to a computer pro-
gram with program means for making a computer carry
out the method when the program is executed on a com-
puter.

[0020] A preferred embodiment of the method and the
device will be described in detail hereinafter with refer-
ence to the Figures. Therein:

Fig. 1 is a diagrammatic representation of an em-
bodiment of the device in accordance with the inven-
tion with a guide wire introduced into a body,

Fig. 2 shows a flow chart of a version of the method
in accordance with the invention, and

Fig. 3is adiagrammatic representation of the lengths
of the guide wire and a catheter arranged thereon.

[0021] In Fig. 1 a guide wire 10 has been introduced
into a vascular system 21 of a body 20 via a body opening
22. The guide wire 10 has been slid into the vascular
system 21 so far that from the opening 22 it extends be-
yond a constriction 23 in the vascular system 21. A cath-
eter 30 has been threaded on the guide wire. The catheter
30 has been advanced through the vascular system 21,
along the guide wire 10, so far that the end 31 of the
catheter 30 within the vascular system 21 is situated just
in front of the constriction 23. To the end 33 situated
within the vascular system there is attached a dilatation
bulb 34. The dilatation bulb 34 is merely an example and
may be replaced by other known catheter-guided treat-
ment devices.

[0022] The catheter 30 and the guide wire 10 pass
through a feed device 40. The feed device includes feed
wheels 41, 42. The feed wheels 41, 42 are situated at a
distance from one another. The catheter 30 passes be-
tween the feed wheels 41, 42 and is frictionally engaged
thereby.

[0023] Because of the frictional contact between the
feed wheels 41, 42 and the catheter 30, the wheels 41,
42 rotate when the catheter 30 is manually advanced on
the guide wire 10. Furthermore, the catheter 30 can be
advanced on the guide wire 10 by driving the feed wheels
41, 42.

[0024] The feed wheels 41, 42 (or at least one of these
feed wheels) are connected to sensor means (not shown)
which measure the rotation of the feed wheels and hence
measure the distance of travel of the catheter 30. The
rotation sensor means are connected to a computer 50
and apply the measured distance to the computer.
[0025] Fig. 1 also shows an X-ray C-arm 60. This ap-
paratus is of a known type as used for many medical
imaging applications. The X-ray C-arm is arranged in
such a manner that it is capable of imaging the body 20,
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that is, at least the body region in which the constriction
23 is situated. The X-ray C-arm 60 is also connected to
the computer 50 and applies the image data to the com-
puter.

[0026] The computer 50 calculates the position of the
catheter 30, notably the position of the dilatation bulb 34
at the end 33 of the catheter 30, from the image data of
the X-ray C-arm 60 and the distance of travel as present-
ed by the rotation sensors of the feed device 40.

[0027] The computer 50 is connected to a monitor 70
which serves to display the body region around the con-
striction 23, the guide wire 10 at the area of this constric-
tion and the catheter 30, that is, notably the end 33 thereof
and the dilatation bulb 34 attached thereto.

[0028] Referring to Fig. 2, the method in accordance
with the invention commences with an image acquisition
step S1 in which an image R1 is acquired of the relevant
body region and the guide wire.

[0029] Ina nextstep S2 a coronary roadmap is formed
from said image R1. Subsequently (S3), the guide wire
is displayed in the coronary roadmap. As a result (R2) of
this display, the 3D co-ordinates F(x,y) can be displayed
separately in dependence on a parameter 1. The param-
eter 1 denotes the distance between the guide wire seg-
ment to be displayed and the end of the guide wire.
[0030] During a next step S4 the distance traveled by
the catheter on the guide wire is determined. This results
in a traveled distance s (R3).

[0031] In order to determine the position in which the
tip of the catheter is situated within the body, the traveled
distance s can be used to determine the 3D co-ordinates
of the tip of the catheter, the overall length of the guide
wire and of the catheter 30 being known.

[0032] Referring to Fig. 3, the length L, of the guide
wire and the length C, of the catheter being known, the
distance D searched between the tip of the catheter and
the front end of the guide wire can be simply determined
in dependence on the traveled distance s by calculating
D in conformity with the formula

D=L0-Co-s.

[0033] - Similarly, in particular when a two-dimensional
imaging method is used, a marker may be provided on
the guide wire, the distance between said marker and
the extracorporal end of the guide wire being known. This
marker is placed in relation to the lesion (for example,
centrally with respect to the lesion, exactly behind the
lesion or exactly in front of the lesion) by means of the
imaging method. The catheter can then be exactly posi-
tioned by relating it to the extracorporal end of the guide
wire.

[0034] Againreferring to Fig. 2, after the determination
of the position of the catheter or the tip of the catheter in
dependence on the traveled distance s (S5), the catheter
can be displayed (S6) and, using the previously acquired
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image with the body region and the guide wire R1, an
image R4 can be formed which shows the body region,
the guide wire and the catheter.

Claims

1. A device for determining the position of a catheter
(30) introduced along a guide wire (10) inserted into
a body (20), wherein the device includes sensor
means for measuring the distance traveled by the
catheter on the guide wire, image acquisition means
(60) for the acquisition of an image of the inserted
guide wire and the body region at the area of the
guide wire and characterized in that the device fur-
ther comprises means for determining the position
of the catheter on the basis of the measured distance
and the position of the guide wire in the acquired
image.

2. A device as claimed in claim 1, characterized in
that it includes image display means (70) for dis-
playing the image of the inserted guide wire, the in-
troduced catheter and/or the body region at the area
of the guide wire.

3. A device as claimed in claim 1, characterized in
that it includes drive means for displacing the cath-
eter on the guide wire, which drive means are cou-
pled to the sensor means.

4. Adevice, particularly as claimed in claim 1, charac-
terized in that the device is programmable for per-
forming a method of determining the position of a
catheter (30) introduced along a guide wire (10) in-
serted into a body (20), in which method an image
of the guide wire and the body region at the area of
the guide wire is acquired by means of an imaging
method (S1, S2, S3) using the image acquisition
means (60), the distance traveled by the catheter
(30) on the guide wire (10) is measured (S4) by said
sensor means and the position of the catheter in the
body (20) is determined by said means for determin-
ing the position of the catheter on the basis of the
measured distance (S5) and the acquired image.

5. The device as claimed in claim 4, characterized in
that in the performed method an image is acquired
of the body region, the position of the catheter being
displayed in said image (S6).

6. The device as claimed in claim 4, characterized in
that in the performed method the acquisition (S1) of
the image of the body region and the guide wire is
performed by means of a two-dimensional or three-
dimensional imaging method, preferably being an X-
ray imaging method.
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A device as claimed in claim 6, characterized in
that in the performed method the body region and
the guide wire are imaged by way of two essentially
orthogonal projections (S1) and that a three-dimen-
sional image of the body region is formed from said
projections by way of modeling.

A device as claimed in claim 4, characterized in
that in the performed method the acquisition (S1) of
the images is performed by means of images of the
body regions which have been shifted in time and
triggered on the basis of the cardiac frequency.

A device as claimed in claim 4, characterized in
that in the performed method an image of the body
region with the guide wire and the inserted catheter
is acquired and displayed after the determination of
the position of the catheter.

A device as claimed in claim 4, characterized in
that in the performed method the distance traveled
by the catheter (30) on the guide wire (10) is meas-
ured by means of a drive device which is adapted to
measure the advancement of the catheter.

A device as claimed in claim 10, characterized in
that in the performed method an acoustic and/or op-
tical signal is generated and/or an image acquisition
is performed when the catheter reaches the target
position.

A computer program with program means adapted
to cause the programmable device of claim 4 to per-
form, when the computer program is executed on
said device, the steps of:

determining the position of a catheter (30) intro-
duced along a guide wire (10) inserted into a
body (20),

aquiring an image of the guide wire and the body
region at the area of the guide wire by means of
an imaging method (S1, S2, S3),

measuring the distance traveled by the catheter
(30) on the guide wire (10) (S4), and adapted to
cause the programmable device of claim 4 to
perform determining the position of the catheter
in the body (20) on the basis of the measured
distance (S5) and the position of the guide wire
in the acquired image.

Patentanspriiche

1.

Vorrichtung zum Ermitteln der Position eines entlang
eines Fuhrungsdrahtes (10) in einen Korper (20) ein-
gefuhrten Katheters (30), wobei die Vorrichtung
Sensormittel zum Messen der durch den Katheter
am Fuhrungsdraht zuriickgelegten Strecke und Bil-
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derfassungsmittel (60) zum Erfassen eines Bildes
des eingefiihrten Fiihrungsdrahtes und der Kérper-
region in dem Bereich des Fiihrungsdrahtes umfasst
und dadurch gekennzeichnet ist, dass die Vor-
richtung weiterhin Mittel zum Ermitteln der Position
des Katheters anhand der gemessenen Strecke und
der Position des Flihrungsdrahtes in dem erfassten
Bild umfasst.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass sie Bildanzeigemittel (70) zum An-
zeigen des Bildes des eingefiihrten Fiihrungsdrah-
tes, des eingefiihrten Katheters und/oder der Kor-
perregion im Bereich des Flihrungsdrahtes umfasst.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass sie Antriebsmittel zum Verschieben
des Katheters auf dem Fiihrungsdraht umfasst, wo-
bei die Antriebsmittel mit den Sensormitteln gekop-
pelt sind.

Vorrichtung, insbesondere nach Anspruch 1, da-
durch gekennzeichnet, dass die Vorrichtung pro-
grammierbar ist, um ein Verfahren zum Ermitteln der
Position eines entlang eines Fiihrungsdrahtes (10)
in einen Korper (20) eingeflhrten Katheters (30)
durchzufiihren, wobei in dem Verfahren ein Bild des
Fuhrungsdrahtes und der Kérperregion in dem Be-
reich des Fuhrungsdrahtes mittels eines Bildge-
bungsverfahrens (S1, S2, S3) unter Verwendung der
Bilderfassungsmittel (60) erfasst wird, wobei die
durch den Katheter (30) am Fiihrungsdraht (10) zu-
rickgelegte Strecke durch die genannten Sensor-
mittel gemessen wird (S4) und die Position des Ka-
theters im Korper (20) durch die genannten Mittel
zum Ermitteln der Position des Katheters anhand
der gemessenen Strecke (S5) und des erfassten Bil-
des ermittelt wird.

Vorrichtung nach Anspruch 4, dadurch gekenn-
zeichnet, dass in dem durchgefiihrten Verfahren
ein Bild der Kérperregion erfasst wird, wobei die Po-
sition des Katheters in dem genannten Bild ange-
zeigt wird (S6).

Vorrichtung nach Anspruch 4, dadurch gekenn-
zeichnet, dass in dem durchgefiihrten Verfahren
die Erfassung (S1) des Bildes der Kdrperregion und
des Flihrungsdrahtes mit Hilfe eines zweidimensio-
nalen oder dreidimensionalen Bildgebungsverfah-
rens erfolgt, bei dem es sich vorzugsweise um ein
Rontgenbildgebungsverfahren handelt.

Vorrichtung nach Anspruch 6, dadurch gekenn-
zeichnet, dass in dem durchgefiihrten Verfahren
die Koérperregion und der Fiihrungsdraht mit Hilfe
von zwei im Wesentlichen orthogonalen Projektio-
nen dargestellt werden (S1) und dass ein dreidimen-
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sionales Bild der Kdérperregion anhand der genann-
ten Projektionen mittels Modellierung gebildet wird.

Vorrichtung nach Anspruch 4, dadurch gekenn-
zeichnet, dass in dem durchgefiihrten Verfahren
die Erfassung (S1) der Bilder mit Hilfe der Bilder der
Korperregionen erfolgt, die zeitlich verschoben wur-
den und auf der Basis der Herzfrequenz ausgelost
wurden.

Vorrichtung nach Anspruch 4, dadurch gekenn-
zeichnet, dass in dem durchgefiihrten Verfahren
ein Bild der Kérperregion mit dem Fuhrungsdraht
und dem eingefiihrten Katheter erfasst wird und
nach dem Ermitteln der Position des Katheters an-
gezeigt wird.

Vorrichtung nach Anspruch 4, dadurch gekenn-
zeichnet, dass in dem durchgefiihrten Verfahren
die durch den Katheter (30) am Fihrungsdraht (10)
zuriickgelegte Strecke mit Hilfe einer Antriebsvor-
richtung gemessen wird, die vorgesehen ist, um das
Vorschieben des Katheters zu messen.

Vorrichtung nach Anspruch 10, dadurch gekenn-
zeichnet, dass in dem durchgefiihrten Verfahren
ein akustisches und/oder optisches Signal erzeugt
wird und/oder eine Bilderfassung durchgefihrt wird,
wenn der Katheter die Zielposition erreicht.

Computerprogramm mit Programmmitteln, die vor-
gesehen sind, um die programmierbare Vorrichtung
nach Anspruch 4 zu veranlassen, die folgenden
Schritte durchzufiihren, wenn das Computerpro-
gramm auf der genannten Vorrichtung ausgefiihrt
wird:

Ermitteln der Position eines entlang eines Fiih-
rungsdrahtes (10) in einen Koérper (20) einge-
fuhrten Katheters (30),

Erfassen eines Bildes des Fiihrungsdrahtes und
der Kdrperregion in dem Bereich des Fiihrungs-
drahtes mit Hilfe eines Bildgebungsverfahrens
(S1, S2, S3),

Messen der durch den Katheter (30) am Fih-
rungsdraht (10) zuriickgelegten Strecke S(S4),
und

Ermitteln der Position des Katheters im Korper
(20) anhand der gemessenen Strecke (S5) und
der Position des Flihrungsdrahtes in dem erfas-
sten Bild

Revendications

1.

Dispositif pour déterminer la position d’'un cathéter
(30) introduit le long d’un fil-guide (10) inséré dans
un corps (20), dans lequel le dispositif inclut des
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moyens de capteur pour mesurer la distance par-
courue par le cathéter sur le fil-guide, des moyens
d’acquisition d’'image (60) pour I'acquisition d’une
image du fil-guide inséré et de la région corporelle
au niveau de la zone du fil-guide, et caractérisé en
ce que le dispositif comprend en outre des moyens
pour déterminer la position du cathéter d’aprés la
distance mesurée et la position du fil-guide sur I'ima-
ge acquise.

Dispositif selon la revendication 1, caractérisé en
ce qu’il inclut des moyens d’affichage d’image (70)
pour afficher 'image du fil-guide inséré, du cathéter
introduit et/ou de la région corporelle au niveau de
la zone du fil-guide.

Dispositif selon la revendication 1, caractérisé en
ce qu’il inclut des moyens d’entrainement pour dé-
placer le cathéter sur le fil-guide, lesquels moyens
d’entrainement sont couplés aux moyens de cap-
teur.

Dispositif, notamment selon la revendication 1, ca-
ractérisé en ce que le dispositif est programmable
pour exécuter un procédé de détermination de la po-
sition d’un cathéter (30) introduit le long d’un fil-guide
(10) inséré dans un corps (20), procédé dans lequel
une image du fil-guide et de la région corporelle au
niveau de la zone du fil-guide est acquise au moyen
d’'un procédé d’imagerie (S1, S2, S3) a l'aide des
moyens d’acquisition d’image (60), la distance par-
courue par le cathéter (30) sur le fil-guide (10) est
mesurée (S4) par lesdits moyens de capteur et la
position du cathéter dans le corps (20) est détermi-
née par lesdits moyens pour déterminer la position
du cathéter d’'aprés la distance mesurée (S5) et
'image acquise.

Dispositif selon la revendication 4, caractérisé en
ce que dans le procédé exécuté, une image de la
région corporelle est acquise, la position du cathéter
étant affichée

Dispositif selon la revendication 4, caractérisé en
ce que dans le procédé exécuté, I'acquisition (S1)
de 'image de la région corporelle et du fil-guide est
exécutée au moyen d’'un procédé d'imagerie bidi-
mensionnel ou tridimensionnel, de préférence un
procédé d’'imagerie aux rayons X.

Dispositif selon la revendication 6, caractérisé en
ce que dans le procédé exécuté, une image de la
région corporelle et du fil-guide est réalisée au
moyen de deux projections essentiellement ortho-
gonales (S1) et en ce qu’une image tridimension-
nelle de la région corporelle est formée a partir des-
dites projections au moyen d’'une modélisation.
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Dispositif selon la revendication 4, caractérisé en
ce que dans le procédé exécuté, I'acquisition (S1)
des images est exécutée au moyen d’'images des
régions corporelles qui ont été décalées dans le
temps et déclenchées d’apres la fréquence cardia-
que.

Dispositif selon la revendication 4, caractérisé en
ce que dans le procédé exécuté, une image de la
région corporelle avec le fil-guide et le cathéter in-
séré est acquise et affichée aprés la détermination
de la position du cathéter.

Dispositif selon la revendication 4, caractérisé en
ce que dans le procédé exécuté, la distance par-
courue par le cathéter (30) sur le fil-guide (10) est
mesurée au moyen d’'un dispositif d’entrainement
qui est adapté pour mesurer la progression du ca-
théter.

Dispositif selon la revendication 10, caractérisé en
ce que dans le procédé exécuté, un signal acousti-
que et/ou optique est généré et/ou une acquisition
d'image est exécutée lorsque le cathéter atteint la
position cible.

Programme informatique avec des moyens de pro-
gramme adaptés pour amener le dispositif program-
mable de la revendication 4 a exécuter, lorsque le
programme informatique est exécuté sur ledit dispo-
sitif, les étapes consistant a :

déterminer la position d’'un cathéter (30) intro-
duit le long d’un fil-guide (10) inséré dans un
corps (20),

acquérir une image du fil-guide et de la région
corporelle au niveau de la zone du fil-guide au
moyen d’un procédé d’imagerie (S1, S2, S3),
mesurer la distance parcourue par le cathéter
(30) sur le fil-guide (10) (S4), et adapté pour
amener le dispositif programmable de la reven-
dication 4 a exécuter I'étape consistant a
déterminer la position du cathéter dans le corps
(20) d’aprés la distance mesurée (S5) et la po-
sition du fil-guide sur 'image acquise.
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