
Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It 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)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

0 
71

4 
31

5
B

1
*EP000714315B1*
(11) EP 0 714 315 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention
of the grant of the patent:
02.05.2002 Bulletin 2002/18

(21) Application number: 94926527.6

(22) Date of filing: 15.08.1994

(51) Int Cl.7: A61M 25/09, A61M 25/01

(86) International application number:
PCT/US94/09347

(87) International publication number:
WO 95/05574 (23.02.1995 Gazette 1995/09)

(54) ZEBRA EXCHANGE GUIDE WIRE

AUSTAUSCHFüHRUNGSDRAHT MIT ALTERNIERENDEN BäNDERN

FIL DE GUIDAGE D’ECHANGE PRESENTANT DES BANDES ALTERNEES

(84) Designated Contracting States:
DE FR GB

(30) Priority: 16.08.1993 US 106829

(43) Date of publication of application:
05.06.1996 Bulletin 1996/23

(60) Divisional application:
02002109.3

(73) Proprietor: Boston Scientific Corporation
Natick, Massachusetts 01760 (US)

(72) Inventors:
• ROWLAND, Christopher, A.

Marlboro, MA 01752 (US)
• BARDSLEY, Earl

Arlington, MA 02174 (US)
• DeMELLO, Richard

Acton, MA 01720 (US)

(74) Representative: Williams, Ceili et al
Stevens Hewlett & Perkins
Halton House
20/23 Holborn
London EC1N 2JD (GB)

(56) References cited:
WO-A-91/00051 WO-A-93/08862
US-A- 4 951 686 US-A- 5 084 022
US-A- 5 147 315

• GEENEN ENDOTORQUE GUIDEWIRE;
Microvasive Boston Scientific Corporation,
Watertown, Massachusetts; DVG100.

• SURGITEK LUMINA, Surgitek Inc., Racine,
Wisconsin, LKO1328-00; Lumina Hydrophillic
Coated Guidewire; Lumina Teflon Coated
Guidewire.



EP 0 714 315 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to guidewires for
medical devices, and particularly to exchange
guidewires for endoscopic devices.
[0002] During certain endoscopic procedures an ex-
change guidewire is threaded through a lumen or open
channel in the endoscope. The guidewire is then
maneuvered into place within a bodily passage to act as
a guide for positioning of medical catheter devices to
perform the procedure. Exchange guidewires are
known that have a flexible coil fixedly attached to one
end of a core wire to aid the maneuvering of the wire
into the bodily passage, and a low-friction Teflon®
sleeve covering the wire/coil combination.
[0003] Examples of an endoscopic medical proce-
dure in which such a guidewire may be used are endo-
scopic surgery or other medical treatment within the
common bile duct, the cystic duct, the pancreatic duct,
or the left or right hepatic duct. The endoscope is intro-
duced orally and maneuvered through the alimentary
canal into the duodenum. The guidewire is threaded
through the endoscope lumen and manipulated by
torquing, pushing, and pulling to cannulate the papilla
and to enter the common bile duct and, if necessary, any
duct branching therefrom. The position of the guidewire
is confirmed fluoroscopically. Typically, the flexible coil
is formed from a radiopaque material to aid fluoroscopic
viewing of the guidewire position. After positioning of the
guidewire within the duct, a catheter bearing a medical
instrument is threaded onto the exposed end of the
guidewire and maneuvered through the endoscope,
along the guidewire, and into position within the duct to
be treated. If necessary, a sphincter tome may be
threaded onto the guidewire to cut the sphincter muscle
and enlarge the papilla before the guidewire enters the
papilla. The guidewire, the medical instrument catheter,
and the area near the papilla all are illuminated by a fiber
optic light source within the endoscope and may be
viewed through the endoscope using a fiber optic lens.
[0004] When a second instrument is required to per-
form the medical procedure, the first catheter must be
withdrawn and the replacement catheter bearing the
next required instrument is threaded onto the guidewire
and manoeuvred into position. This "exchange" process
is carried out with each successive instrument needed
to perform the procedure. The endoscopic system using
an exchange guidewire to guide each instrument cath-
eter into position has greatly simplified endoscopic sur-
gery and other endoscopic procedures.
[0005] There is, however, a tendency for the
guidewire to be displaced during the withdrawal of a
catheter. Because such movement is not readily dis-
cerned endoscopically, the surgeon has been required
to confirm the correct positioning of the guidewire tip us-
ing fluoroscopy before introducing each new instrument

catheter. This can result in increased procedure time
and in addition exposure of the patient and medical staff
to radiation.
[0006] It would be desirable, for certain endoscopic
procedures, to have a way to visually discern displace-
ment of the guidewire during the exchange process
without the use of further fluoroscopy. The exchange
guidewires described herein were developed to address
that need.
[0007] US-A-5,084,022 discloses an exchange
guidewire for positioning and exchanging medical cath-
eters within a bodily passage during a medical proce-
dure which uses an endoscope, said guidewire compris-
ing: a core wire having a proximal end diameter no
greater than that of said core wire proximal end; a flex-
ible coil said coil has a proximal end and a distal tip, said
coil surrounds said core wire distal end (34), and is fixed
to said core wire to produce a wire/coil assembly; a pat-
tern of indicia printed along the entire length of said
guidewire; and a low friction sleeve tightly fitted around
and conformed to said wire/coil assembly from said core
wire proximal end to said coil distal tip to form a jacketed
guidewire; so that the position of said exchange
guidewire indicia relative to an optical lens of said en-
doscope may be monitored.

SUMMARY OF THE INVENTION

[0008] The invention provides an exchange guidewire
as set out in Claim 1.
[0009] A preferred guidewire in accordance with the
invention includes a core wire of a length sufficient for
exchange of catheters through the endoscope, and the
pattern of indicia is endoscopically visible along at least
the portion of the guidewire to be endoscopically
viewed.
[0010] A guidewire in accordance with the invention
may be used in a method of positioning and exchanging
medical catheters within a bodily passage during a med-
ical procedure which uses an endoscope. The method
involves positioning the exchange guidewire distal tip at
a preselected position within the bodily passage; con-
firming the position of the exchange guidewire by fluor-
oscopically viewing the position of the radiopaque coil
and/or core wire distal end portion; threading one of the
catheters onto the exchange guidewire proximal end
and moving this catheter along the exchange guidewire
toward the exchange guidewire distal tip to position this
catheter within the bodily passage; exchanging another
of the catheters for the one catheter by withdrawing the
one catheter from the bodily passage over the exchange
guidewire, removing the one catheter from the ex-
change guidewire, threading the other catheter onto the
exchange guidewire proximal end, and moving the other
catheter along the exchange guidewire toward the ex-
change guidewire distal tip to position the other catheter
within the bodily passage; and endoscopically monitor-
ing movement of the exchange guidewire indicia relative
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to an optical lens of the endoscope during the exchange
and preventing any significant degree of withdrawal of
the exchange guidewire during exchange of the cathe-
ters.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] For a better understanding of the present in-
vention, together with other objects, advantages, and
capabilities thereof, reference is made to the following
Description and appended Claims, together with the
Drawings in which:

Figure 1 is an elevation view of an exchange
guidewire in accordance with one embodiment of
the invention;
Figure 2 is a view of a portion of the guidewire of
Figure 1, partly in cross-section;
Figure 3 is an elevation view of a portion of an ex-
change guidewire, partly in cross-section, the strip-
ing illustrated on which takes it outside of the scope
of the invention defined by the claims.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0012] An exemplary embodiment of the exchange
guidewire in accordance with the invention is described
herein. The guidewire has a core wire over most of its
length, and a flexible coil attached to the distal end of
the core wire. A flexible sleeve is closely fitted to and
covers the core wire and the flexible coil over their entire
length. The flexible sleeve is marked with a bi-color "ze-
bra-stripe" pattern, having a background color and a
continuous helical stripe of a contrasting color over the
entire length of the sleeve. The background color, stripe
color, and pattern are selected to be readily discernable
when viewed endoscopically within a bodily passage.
[0013] The preferred core wire is a non-kinking metal
alloy wire, for example a nickel titanium alloy wire such
as, e.g., Nitinol® alloy wire, about 0.010 - 0.050 in (about
0.25-1.27 mm), preferably 0.012 - 0.038 in. (about
0.30-0.97 mm) in diameter, and is conveniently at least
twice the length of the longest catheter to be threaded
over the guidewire to enable gripping of the guidewire
during withdrawal of a catheter to resist friction-induced
movement of the guidewire. Total lengths for the
guidewire are about 45 - 450 cm. Also preferred is grad-
ual tapering at the distal end of the core wire before the
tip to facilitate passage through tight strictures and small
and tortuous bodily passages. Typically, the core wire is
tapered, e.g. by grinding, over approximately 1 - 60 cm,
preferably 5 - 35 cm of the distal end before the distal
end portion within the guidewire distal tip. The minimum
diameter of the tapered portion, and the diameter of the
portion within the tip, may be as small as about 0.002 -
0.012 in (about 0.05-0.3), preferably 0.004 - 0.010 in
(about 0.1-0.25 mm).

[0014] Alternatively, other metals or alloys or other
materials suitable for medical use may be used for the
core wire, for example polymeric materials, but the core
wire must be threadable through bodily passages with-
out kinking.
[0015] The flexible coil is typically a helically wound
single strand of radiopaque wire about 0.001 - 0.003 in.
(about 0.025-0.076 mm) in diameter, the coil typically
being close wound and of a diameter of at least about
0.010 in (about 0.25 mm), preferably 0.016 in (about 0.4
mm), and not significantly greater than the diameter of
the core wire proximal end. Conveniently, the coil may
be fabricated of platinum wire, and may be ball welded
or otherwise fixedly attached to the distal end of the core
wire to be coaxial therewith.
[0016] Alternatively, the tip could be made radiopaque
by forming the coil from a polymeric material incorporat-
ing a radiopaque powdered material such as tungsten
or platinum. Alternative methods of attaching the coil to
the core wire are brazing, soldering, resistance welding,
or using an adhesive, as appropriate to the materials
being joined. The flexible coil and core wire distal end
within it may be continuously coaxial with the proximal
end and taper of the core wire, that is they may have a
straight profile, or they may be bent, e.g. by heat treat-
ment, into a partial "J" profile, as described more fully
below. Also alternatively, the radiopacity could be ap-
plied to the distal end of the core wire, for example a
platinum or gold plating, and a flexible coil attached over
this radiopaque portion.
[0017] The sleeve or jacket over the wire/coil assem-
bly is of a low-friction material suitable for medical use,
for example Teflon (Registered Trade Mark). The sleeve
may conveniently be applied by shrink wrapping a hol-
low tube of such material over the wire/coil assembly.
Indicia suitable for viewing by endoscope are applied to
the sleeve before or after application of the sleeve to the
wire/coil assembly. Typical indicia are colored stripes
over a contrasting background field, and any indicia
should be axially spaced apart along the length of the
guidewire, discernable by endoscope during an endo-
scopic procedure, and should enable the surgeon to dis-
cern movement of the guidewire relative to the optical
cable.
[0018] The indicia are one or more continuous helical
stripes. The markings may be bi-color, i.e. a single color
on a contrasting background (which may be the natural
color of the untinted core wire), tri-color, or any combi-
nation of colors, including black and white, which are
endoscopically discernable. The indicia typically are
about 1 - 4 mm wide and are spaced apart about 2 - 4
mm for endoscopic clarity. In one embodiment, the indi-
cia are radiotransparent for clarity of fluoroscopic view-
ing. The indicia described herein extend over the entire
length of the guidewire, but need extend only over that
portion of the guidewire to be monitored during the cath-
eter exchange procedure, for example, over the most
distal 60 cm, or over the tapered portion.
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[0019] The sleeve or jacket may be shrink-wrapped
as described above, or may be applied by, for example,
spraying, dipping, etc. For certain procedures it may be
advantageous to apply a coating of an additional low-
friction, "slick" silicone or hydrophilic coating to the ex-
change guidewire, e.g. over the entire length or the most
distal about 60 cm.
[0020] The following is a description of various illus-
trative embodiments of the invention shown in the Draw-
ings. However, this description is not intended to limit
the scope of the present invention, but merely to be il-
lustrative and representative thereof.
[0021] Figure 1, not to scale, illustrates guidewire 10,
about 0.035 in. (about 0.89 mm) diameter x 450 cm long.
Guidewire 10 includes proximal portion 12, tapered por-
tion 14 and distal tip 16. Tapered portion 14 and distal
tip 16 total about 30 cm in length. Shrink-wrapped Teflon
(Registered Trade Mark) sleeve 18 extends over the en-
tire length of guidewire 10, and is clipped close at each
end, as shown at 20 and 22. Sleeve 18 displays back-
ground 24 in a first color, for example white, and contin-
uous helical stripe 26 marked on the background in a
contrasting color, for example blue, over the entire
length of sleeve 18. An abrupt change in diameter is dis-
cernable at 28 between tapered portion 14 and tip 16.
[0022] Figure 2, also not to scale, shows a portion of
the guidewire of Figure 1 in more detail, and partially in
cross-section. In Figure 2, features similar to those in
Figure 1 are indicated by the same reference numerals.
Proximal portion 12 of guidewire 10 includes proximal
end 30 of Nitinol® alloy core wire 32, which in portion
12 is of a constant diameter D, and sleeve 18. Core wire
32 also includes distal end 34, within guidewire distal tip
16, and tapered portion 36, which is generally within
guidewire tapered portion 14. Core wire taper 36 has
been ground to taper down to a diameter of about 1/4 D
at distal end 34. Guidewire distal tip 16 also includes
radiopaque, flexible, platinum coil 38. Coil 38 extends
over the entire length of core wire distal end 34, resting
against the smaller end of taper 36 and ball welded to
most distal point 40 of core wire 32.
[0023] Core wire proximal end 30, taper 36, and coil
38 are covered by sleeve 18 from guidewire end 20 to
end 22. Sleeve 18 is marked with stripe 26 on back-
ground 24 over its entire length from end 20 to end 22
of guidewire 10.
[0024] Figure 3, again not to scale and partially in
cross-section, illustrates an embodiment whose striping
takes it outside of the scope of the appended claims. In
Figure 3, features similar to those in Figures 1 and 2 are
indicated by the same reference numerals. Figure 3
shows guidewire 10a including a proximal portion (not
shown), tapered portion 14 and distal tip 16a. Core wire
32 includes tapered portion 36 and a distal end (not
shown) within guidewire distal tip 16a. Guidewire distal
tip 16a also includes radiopaque, flexible, platinum coil
38a, which is ball welded to the core wire distal end at
its most distal point. Coil 38a and the core wire distal

end have been heat treated to maintain a bent, partial
"J"-shaped curve to aid manipulation of the tip into small
openings and through tortuous bodily passages. Shrink-
wrapped Teflon (Registered Trade Mark) sleeve 18a ex-
tends over the entire length of guidewire 10a, in a man-
ner similar to that shown for the guidewire of Figures 1
and 2. Sleeve 18a displays background 24a in a first
color and individual, discontinuous, circumferential
stripes 26a marked on the background in a contrasting
color over the entire length of the sleeve.
[0025] In operation, the novel exchange guidewire
having endoscopically discernable indicia visible at the
surface of its low-friction jacket is threaded through a
lumen in the endoscope. The guidewire is then maneu-
vered into place within a bodily passage to act as a guide
for positioning of medical catheter devices to perform a
desired medical procedure. The flexible coil, particularly
the J-tip coil, and the low-friction Teflon® sleeve aid in
the positioning of the guidewire within the bodily pas-
sage.
[0026] In an exemplary procedure, the endoscope is
introduced orally and maneuvered through the alimen-
tary canal into the duodenum. The guidewire is threaded
through the endoscope lumen and manipulated by
torquing, pushing, and pulling to cannulate the papilla
and enter the common bile duct and, if necessary, any
duct branching therefrom. The position of the guidewire
is confirmed fluoroscopically. The guidewire distal tip in-
cludes a radiopaque material to aid fluoroscopic viewing
of the guidewire position. After positioning of the
guidewire within the duct, a catheter bearing a medical
instrument is threaded onto the exposed end of the
guidewire and maneuvered through the endoscope lu-
men, along the guidewire, and into position within the
duct to be treated. The guidewire, the medical instru-
ment catheter, and the area near the papilla all are illu-
minated by a fiber optic light source within the endo-
scope, and may be viewed through the endoscope using
a fiber optic lens.
[0027] When a second or subsequent instrument is
required to perform the medical procedure, the catheter
is withdrawn from the bodily passage and the endo-
scope over the guidewire. A replacement catheter bear-
ing the next-required instrument is threaded onto the
guidewire and maneuvered into position.
[0028] The exchange guidewire bearing endoscopi-
cally discernable indicia, as described herein, has great-
ly simplified exchange of medical instrument catheters
during endoscopic surgery and other endoscopic pro-
cedures; with shorter exposure to fluoroscopic radiation
and shorter procedure time. The guidewire is useful in
such endoscopic medical procedures as endoscopic
surgery or other medical treatment within, for example,
the common bile duct, the cystic duct, the pancreatic
duct, or the left or right hepatic duct. The tendency for
the guidewire to be displaced during the withdrawal of
a catheter is easily controlled using the guidewire de-
scribed herein, which provides a way to visually discern
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any such displacement of the guidewire during the ex-
change process without the use of further fluoroscopy.
[0029] While there has been shown and described
what are at present considered the preferred embodi-
ments of the invention, it will be apparent to those skilled
in the art that modifications and changes can be made
therein without departing from the scope of the present
invention as defined by the appended Claims.

Claims

1. An exchange guidewire (10; 10a) for positioning
and exchanging medical catheters within a bodily
passage during a medical procedure which uses an
endoscope, said guidewire comprising:

a core wire (32) having a proximal end (30) and
a distal end (34) of a diameter no greater than
that of said core wire proximal end;
a flexible coil (38; 38a) having a proximal end
and a distal tip, said coil surrounding said core
wire distal end (34) and said coil being fixed to
said core wire to produce a wire/coil assembly;
a pattern of indicia (26;26a) marked along the
entire length of said guidewire; and
a low friction sleeve (18; 18a) tightly fitted
around and conformed to said wire/coil assem-
bly from said core wire proximal end to said coil
distal tip to form a jacketed guidewire;

characterised in that

said core wire (32) is 45- 450 cm long and of a
length sufficient for exchange of said catheters
through said endoscope and has a proximal
end (30) 0.01 - 0.05 inch (0.25 - 1.27 mm) in
diameter;
said flexible coil (38; 38a) is 1 - 10 cm long and
of a diameter between 0.01 inch (0.25mm) and
the diameter of said core wire proximal end (30)
and said coil distal tip is fixed to said core wire
distal end (34);
at least a portion of at least one of said coil (38;
38a) and said core wire distal end (34) is radi-
opaque; and
said pattern of indicia (26) is endoscopically
discernable and allows discernment of move-
ment of the guidewire relative to the endoscope
and is marked on and along the entire length of
said low-friction sleeve, said pattern having a
background (24;24a) colour and helical striping
(26;26a) of a contrasting colour;
so that the position of said exchange guidewire
indicia relative to an optical lens of said endo-
scope may be monitored through said optical
lens.

2. An exchange guidewire in accordance with Claim 1
wherein said helical striped pattern comprises at
least one continuous helical stripe.

3. An exchange guidewire in accordance with Claim 1
wherein said low-friction sleeve (18; 18a) is a
shrink-wrap material.

Patentansprüche

1. Auswechselbarer Führungsdraht (10; 10a) zum Po-
sitionieren und Auswechseln medizinischer Kathe-
ter in einem Körpergang während eines medizini-
schen Verfahrens unter Verwendung eines Endo-
skops, wobei genannter Führungsdraht Folgendes
umfasst:

einen Kerndraht (32) mit einem proximalen En-
de (30) und einem distalen Ende (34) mit einem
Durchmesser, der nicht größer als der von ge-
nanntem proximalem Ende des Kerndrahtes
ist;
ein flexibles Spiralrohr (38; 38a) mit einem pro-
ximalen Ende und einer distalen Spitze, wobei
genanntes Spiralrohr genanntes distales Ende
(34) des Kerndrahtes umgibt und genanntes
Spiralrohr an genanntem Kerndraht zur Her-
stellung eines Draht-/Spiralsystems befestigt
ist;
ein Markierungsmuster (26;26a), markiert ent-
lang der gesamten Länge von genanntem Füh-
rungsdraht und
eine Hülse mit niedriger Reibung (18; 18a), eng
anliegend angebracht um und angepasst an
genanntes Draht-/Spiralrohrsystem, von ge-
nanntem proximalem Ende des Kerndrahtes
bis zu genannter distaler Spitze des Spiralroh-
res, zur Bildung eines ummantelten Führungs-
drahtes;

dadurch gekennzeichnet, dass

genannter Kerndraht (32) 45 - 450 cm lang und
von einer Länge ist, die zum Auswechseln ge-
nannter Katheter durch genanntes Endoskop
ausreicht, und ein proximales Ende (30) mit ei-
nem Durchmesser von 0,01 - 0,05 Inch (0,25 -
1,27 mm) aufweist;
genanntes flexibles Spiralrohr (38; 38a) 1 - 10
cm lang und von einem Durchmesser zwischen
0,01 Inch (0,25 mm) und dem Durchmesser
von genanntem proximalem Ende (30) des
Kerndrahtes ist und genannte distale Spitze
des Spiralrohres an genanntem distalem Ende
(34) des Kerndrahtes befestigt ist;
mindestens ein Teil von mindestens einem von
genanntem Spiralrohr (38; 38a) und genann-
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tem distalem Ende (34) des Kerndrahtes strah-
lenundurchlässig ist und
genanntes Markierungsmuster (26) endosko-
pisch erkennbar ist und Erkennung der Bewe-
gung des Führungsdrahtes in Beziehung zu
dem Endoskop erlaubt und an und entlang der
gesamten Länge von genannter Hülse mit nied-
riger Reibung markiert ist, wobei genanntes
Muster eine Untergrundfarbe (24;24a) und spi-
ralförmige Streifung (26;26a) in einer kontra-
stierenden Farbe besitzt;
so dass die Position genannter Markierungen
an genanntem auswechselbarem Führungs-
draht in Beziehung zu einer optischen Linse
von genanntem Endoskop durch genannte op-
tische Linse überwacht werden kann.

2. Auswechselbarer Führungsdraht nach Anspruch 1,
worin genanntes spiralförmiges Streifenmuster
mindestens einen kontinuierlichen spiralförmigen
Streifen umfasst.

3. Auswechselbarer Führungsdraht nach Anspruch 1,
worin genannte Hülse mit niedriger Reibung (18;
18a) ein Schrumpfmaterial ist.

Revendications

1. Un fil-guide pour cathéters (10; 10a) servant à po-
sitionner et à échanger des cathéters médicaux
dans un passage corporel durant une procédure
médicale au cours de laquelle on utilise un endos-
cope. Le dudit fil-guide comprend :

un fil central (32) ayant une extrémité proximale
(30) et une extrémité distale (34) d'un diamètre
égal ou inférieur à celui de l'extrémité proximale
dudit fil central;
une bobine souple (38; 38a) ayant une extré-
mité proximale et une extrémité distale, ladite
bobine entourant l'extrémité distale (34) dudit
fil central et ladite bobine étant liée au dit fil cen-
tral pour former un ensemble fil et bobine ;
un indicateur (26; 26a) sur toute la longueur du-
dit fil-guide et;
une gaine à frottement réduit (18; 18a) bien
ajustée et moulée autour dudit ensemble fil et
bobine à partir de l'extrémité proximale dudit fil
central jusqu'à l'extrémité distale de ladite bo-
bine pour former un fil-guide gainé ;

et présente les caractéristiques suivantes :

ledit fil central (32) mesure de 45 à 450 cm, doit
être assez long pour échanger lesdits cathéters
au moyen dudit endoscope et avoir une extré-
mité proximale (30) d'un diamètre de 0,01 à

0,05 po (0,25 à 1,27 mm) ;
ladite bobine souple (38; 38a) mesure de 1 à
10 cm et présente un diamètre entre 0,01 po
(0,25 mm) et la mesure du diamètre de l'extré-
mité proximale (30) dudit fil central, et l'extré-
mité distale dudit ressort est fixée à l'extrémité
distale (34) du dit fil central ;
au moins une portion de l'une ou l'autre desdi-
tes bobines (38; 38a) et l'extrémité distale (34)
dudit fil central est radioopaque ; et
ledit indicateur (26) est visible par endoscope
et permet de discerner le mouvement du fil-gui-
de par rapport à l'endoscope et est indiqué sur
toute la longueur de ladite gaine à frottement
réduit; ledit indicateur présentant une couleur
d'arrière-plan (24; 24a) et un marquage hélicoï-
dal (26; 26a) d'une couleur différente ;
pour pouvoir surveiller la position dudit indica-
teur du fil-guide pour cathéter relative à une
lentille optique dudit endoscope en utilisant la
dite lentille optique.

2. Un fil-guide pour cathéters, tel qu'il est défini dans
la revendication 1, où le modèle de marquage héli-
coïdal comprend au moins une strie hélicoïdale
continue.

3. Un fil-guide d'échange, tel qu'il est défini dans la re-
vendication 1, où la gaine à friction réduite (18; 18a)
est constituée d'un matériel rétractable.
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