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Description

Background

[0001] The present invention relates to a multiple
guidewire system for insertion into human blood vessels
for treatment and diagnostic procedures, and more par-
ticularly relates to multiple concentric wires in the
guidewire system for maneuvering through bends, bifur-
cations, narrowing vessels, and other complications with-
in the human blood vessels.

[0002] US-A-5733267 discloses a delivery system for
implantation of a medical device in a vessel comprising
three concentric shafts, namely an inner, a middle and
an outer shaft. The outer shaft is connected to the inner
shaft by a manifold stabilizer at the proximal end of the
device. Such a connection prevents the rotation of the
outer shaft and the inner shaft relative to one another.

Summary

[0003] Itis an object of the present invention to provide
a multiple guide wire system which allows beneficially
maneuvering across the different types of bends and in-
tersections along blood vessels of varying sizes.

[0004] This object is solved by a multiple guidewire
system comprising the features of claim 1. Preferred em-
bodiments are mentioned in the subclaims.

[0005] The invented guidewire system provides for in-
serting and maneuvering a guidewire for deployment of
a treatment device within a human blood vessel. Typi-
cally, guidewires are inserted percutaneously into a rel-
atively large artery or vein in one of the patient’s legs.
Depending on the location of the area to be investigated
ortreated within the patient, the wire may then be maneu-
vered upwards toward the heart, or contralaterally across
the iliac bifurcation to gain access to the patient’s other
leg. The iliac bifurcation is one example of many bends
and intersections within the human blood vessel system
that present difficulties in maneuvering the forward tip of
the wire to allow the wire to reach the desired location.
[0006] The present invention provides three, or more
hollow, concentric wires, coupled together for insertion
into the human blood vessel with each wire having one
or more attributes selected for use in maneuvering across
the bends and intersections between the site of insertion
and the location for investigation and treatment. For ex-
ample, each of the wires may be made hydrophilic to an
extent selected among various degrees, and/or made
stiff to a selected degree, provided with hydrophilic and
stiff sections, and be transitionless or have transitions
between the hydrophilic and stiff sections. The multiple
wires may have independently selected attributes differ-
ent from one another so that each may be beneficially
used in maneuvering across the different types of bends
and intersections and along blood vessels of varying siz-
es to reach the treatment or diagnostic site. A treatment
or diagnostic device may be provided on one or more of
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the wires, typically adjacent the distal tip, including de-
vices providing laser or radiofrequency energy, or optical
coherent reflectometry (OCR).

Brief Description of the Drawings

[0007]

Fig. 1 is a cross-sectional side view of a multiple
guidewire system according to an embodiment of
the present invention showing three concentric
wires, including their proximal and distal ends, cen-
tral lumens, and proximal handles.

Fig. 2 is a cross-sectional side view of a multiple
guidewire system showing two concentric wires, and
showing a treatment/diagnostic device at the distal
tip of the inner wire.

Figs. 3A and 3B are a cross sectional view of two
guidewires extending around a bend adjacent a bi-
furcation in a human blood vessel, showing the dif-
ference in performance between a transitionless
wire (3A) and a wire with a transition (3B).

Fig. 4 is a cross sectional view, from a perspective
of facing the patient, of contralateral access by the
guidewire from the right iliac artery to the left iliac
artery.

Fig. 5 is a cross sectional view of a two-wire
guidewire system being maneuvered into a branch
of a blood vessel.

Fig. 6 is a cross sectional view of a two-wire
guidewire system with catheter being maneuvered
into a branch of a blood vessel.

Detailed Description of the Preferred Embodiments

[0008] As shown in Figs. 1 and 2, an embodiment of
the guidewire system of the presentinventionis a multiple
wire system, indicated generally at 10. System 10 may
include an inner wire 12 having a distal end 14 and a
proximal end 16. Inner wire 12 has a length that may be
selected for a particular type of procedure to be conduct-
ed in a human blood vessel, e.g., between about 180-
cm and about 300-cm. Inner wire 12 may include an
opening 18 adjacent distal end 14 and an opening 20
adjacent proximal end 16, and a central lumen 22 ex-
tending between the proximal and distal openings. Cen-
tral lumen 22 defines an inner diameter for wire 12, and
wire 12 also has a generally cylindrical outer surface 24
defining an outer diameter. Typically, the outer diameter
of inner wire 12 is between about 0.10 and 0.36 mm
(0.004 and 0.014 inches), and may be any size therebe-
tween, or larger or smaller as selected for the desired
procedure and for compatibility with other wires, cathe-
ters, sheaths, and other equipment.

[0009] Inner wire 12 is preferably provided with a han-
dle 50, preferably removable, adjacent proximal end 16
that the physician may use in manipulating the wire about
and along a central axis A of the wire. Preferably wire 12
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is constructed with a hydrophilic material selected for the
particular procedure. For example, coating with Teflon
or plastic covering makes a wire hydrophilic.

[0010] Wire 12 is preferably constructed without tran-
sitions between sections, if it includes any sections, of
the wire. Inner wire 12 may be used in crossing a bifur-
cation in the human blood vessel, and may be provided
with a rigidity selected to allow the bifurcation crossing.
Rigidity is typically controlled by the use of braiding or
the selection of various materials. For example, nitinol is
flexible, but it becomes stiffer as more stainless steel is
added.

[0011] As best seen in Fig. 2, inner wire 12 may op-
tionally include a treatment or a diagnostic device 52,
typically located at the distal end 14 of wire 12. Alterna-
tively, device 52 may be located in a more proximal po-
sition on wire 12, or may be located on the other wires
or catheter to be described below. Device 52 may be any
type of device useful for treating or diagnosing conditions
in blood vessels, such as a radio-frequency energy de-
vice, a laser energy device, an optical coherent reflec-
tometry (OCR) device, an ultrasound device, or any other
device suitable for mounting on a wire or catheter and
for controlling from outside the body while inserted in the
body.

[0012] A second wire 26, preferably constructed to be
deployed over inner wire 12, includes a distal end 28 and
a proximal end 30 and a length preferably selected to be
compatible with inner wire 12. A central lumen 32 of wire
26 extends between a distal opening 34 and a proximal
opening 36.

[0013] Central lumen 32 of second wire 26 defines an
inner diameter for the wire. Wire 26 typically has a gen-
erally cylindrical outer surface 38 defining an outer diam-
eter. Typically the outer diameter of wire 26 is between
about 0.20 and 0.89 mm (0.008 and 0.035 inches), and
may be any size therebetween, or larger or smaller as
selected for the desired procedure and for compatibility
with other wires, catheters, sheaths, and other equip-
ment.

[0014] Wire 26 is preferably provided with a handle 54,
preferably removable, adjacent proximal end 30 that the
physician may use in manipulating the wire about and
along a central axis A of the wire. Preferably, second wire
26 has a rigidity selected to be greater than that of inner
wire 12, thus providing the system with an overall variable
rigidity which depends on the extent to which the inner
wire extends out of the second wire.

[0015] System 10 also includes a third or outer wire
40, as shown in Fig. 1, preferably having proximal and
distal ends with openings and a central lumen commu-
nicating therebetween, inner and outer diameters, and a
generally cylindrical outer surface as for the other wires.
Preferably third wire 40 is sized to fit over the second
wire and includes a handle 56, preferably removable,
coupled adjacent the proximal end for manipulation of
the third wire about and along central axis A. Preferably,
third wire 40 has a rigidity selected to be greater than the
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rigidity of the first wire and greater than the rigidity of the
second wire, thus providing the system with an overall
variable rigidity which depends on the extent to which
the inner wire extends out of the second wire, and the
extent to which the second wire extends out of the third
wire.

[0016] Third wire 40 preferably has an outer diameter
between about 0.25 and 0.89 mm (0.010-inches and
0.035-inches), and may be any size therebetween, or
larger or smaller as selected for the desired procedure
and for compatibility with other wires, catheters, sheaths,
and other equipment. Typically, the length of the third
wire is less than the length of the second wire, and the
length of the second wire is less than that of the inner wire.
[0017] The multiple guidewire system may be com-
bined with a catheter, such as catheter 58 as shown in
Fig. 6, thatcan be inserted over the wires. Such a catheter
may include a balloon and a stent placement apparatus.
As described above, the catheter or one or more of the
wires may be provided with a radio-frequency energy de-
vice, a laser energy device, and/or an optical reflectom-
etry device for applying treatment within the blood vessel,
or with other devices, including diagnostic devices such
as ultrasound.

[0018] When thefirst, second, and third wires are cou-
pled together, any of the handles of the first, second, and
third wires may be used to manipulate all three wires,
and also the wires may be manipulated relative to one
another by simultaneous use of two or three of the han-
dles. For example, as shown in Figs. 1 and 2, handles
50 and 54 may include one or more forward-facing wings
60, which interlock with corresponding notchs 62 in han-
dles 54 and 56, when the handles are pushed together.
When the wings and notches interlock, rotational move-
ment of one handle will also rotate the wire attached to
the interlocked handle. Alternatively, any other type of
selective interlocking may be used, or the friction be-
tween the wires may provide for simultaneous move-
ment, unless the handles are separately manipulated.
[0019] Preferably, the length of the first wire is between
about 180-cm and about 300-cm, but may be other sizes
as desired for particular procedures. Typically, the length
of the second wire is about 5-cm less than the first wire,
and the length of the third wire is about 5-cm less than
the second wire.

[0020] Figs. 3A and 3B show two examples of a two-
guidewire system, including inner wire 12 and outer wire
26, being used to extend around a bend and into one
channel at a bifurcation in a human blood vessel. Fig. 3A
shows the performance of a transitionless wire, which
can extend around the corner without doubling over,
while Fig. 3B shows the performance of a wire with a
transition, which tends to double over. The transition typ-
ically occurs where two materials that are different in hy-
drophilicity or stiffness are directly joined, and a transi-
tionless wire is typically provided by gradually changing
the hydrophilicity or stiffness, or by other methods of pre-
venting the abrupt transition.
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[0021] Fig. 4 shows contralateral access by the
guidewire system from the right iliac artery R to the left
iliac artery L. Fig. 5 shows a two-wire guidewire system,
including inner wire 12 and outer wire 26, and treatment/
diagnostic device 52, being maneuvered into a branch
of a blood vessel. Fig. 6 shows the two-wire guidewire
system with catheter 58 being maneuvered into a branch
of a blood vessel.

[0022] Itis believed that the disclosure set forth above
encompasses multiple distinct inventions with independ-
ent utility. While each of these inventions has been dis-
closed in its preferred form, the specific embodiments
thereof as disclosed and illustrated herein are not to be
considered in a limiting sense as numerous variations
are possible. The subject matter of the inventions in-
cludes all novel and non-obvious combinations and sub-
combinations of the various elements, features, functions
and/or properties disclosed herein. No single feature,
function, element or property of the disclosed embodi-
ments is essential to all of the disclosed inventions. Sim-
ilarly, where the following claims, and any subsequently
presented claims in this or a related application, recite
"a" or "a first" element or the equivalent thereof, such
claims should be understood to include incorporation of
one or more such elements, neither requiring nor exclud-
ing two or more such elements.

Claims

1. Multiple guidewire system for use in a catheterization
procedure in a human blood vessel, the system in-
cluding:

a first wire (12) configured for percutaneous in-
sertion in the blood vessel, the first wire (12)
having a proximal end (16) and a distal end (14)
and defining a length dimension therebetween,
and wherein the first wire (12) includes an open-
ing (20) adjacent the proximal end (16) and an
opening (18) adjacent the distal end (14), and a
central lumen (22) communicating therebe-
tween, the central lumen (22) defining an inner
diameter, the first wire (12) having a generally
cylindrical outer surface (24) defining an outer
diameter, the first wire (12) defining a central
longitudinal axis (A) along its length, the first wire
(12) having a first handle (50) coupled adjacent
the proximal end (16) for manipulation of the first
wire (12) about and along the central axis (A),

a second wire (26) configured for percutaneous
insertion in the blood vessel over the first wire
(12), the second wire (26) having a proximal end
(30) and a distal end (28) and defining a length
dimension therebetween, and wherein the sec-
ond wire (26) includes an opening (36) adjacent
the proximal end and an opening (34) adjacent
the distal end, and a central lumen (32) commu-
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nicating therebetween, the central lumen (32)
defining an inner diameter, the second wire (26)
having a generally cylindrical outer surface (38)
defining an outer diameter, the second wire (26)
defining a central longitudinal axis (A) along its
length, the second wire (26) having a second
handle (54) coupled adjacent the proximal end
(30) for manipulation of the second wire (26)
about and along the central axis (A),

a third wire (40) configured for percutaneous in-
sertion in the blood vessel over the second wire
(26), the third wire (40) having a proximal end
and a distal end and defining a length dimension
therebetween, and wherein the third wire (40)
includes an opening adjacent the proximal end
and an opening adjacent the distal end, and a
central lumen communicating therebetween,
the central lumen defining an inner diameter, the
third wire (40) having a generally cylindrical out-
er surface defining an outer diameter, the third
wire (40) defining a central longitudinal axis (A)
along its length, the third wire (40) having a third
handle (56) coupled adjacent the proximal end
for manipulation of the third wire (40) about and
along the central axis (A), and

characterized in that handles (50, 54) of the
first and second wire (12, 26) include one or
more selective interlocking means (60) which in-
terlock with corresponding interlocking means
(62) which interlock with corresponding inter-
locking means (62) in handles (54, 56) of the
second and third wire (26, 40), when the handles
are pushed together,

wherein, with the first, second, and third wires
(12, 26, 40) coupled together, any of the handles
(50, 54, 56) of the first, second, and third wires
(12, 26, 40) may be used to manipulate all three
wires, and

also wherein the wires (12, 26, 40) may be ma-
nipulated relative to one another by simultane-
ous use of two or three of the handles (50, 54,
56).

Multiple guidewire system according to claim 1,
characterized in that the first wire (12) is transition-
less.

Multiple guidewire system according to claim 1 or 2,
characterized in that the first wire (12) is hy-
drophilic.

Multiple guidewire system according to one of claims
1 to 3, characterized in that the first wire (12) has
an outer diameter selected from the group of about
0.10 mm (0.004-inches), about 0.20 mm (0.008-
inches), about 0.25 mm (0.010-inches), and about
0.36 mm (0.014-inches).
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Multiple guidewire system according to one of the
foregoing claims, characterized in that the second
wire (26) has an outer diameter selected from the
group of about (0.20 mm) (0.008-inches), about 0.25
mm (0.010-inches), about 0.36 mm (0.014-inches),
about (0,45 mm) (0.018-inches), and about (0.89
mm) 0.035-inches.

Multiple guidewire system according to one of the
foregoing claims, characterized in that the length
of the second wire (26) is less than the length of the
first wire (12).

Multiple guidewire system according to one of the
foregoing claims, characterized in that the system
(10) has an overall variable rigidity which depends
on the extent to which the first wire (12) extends out
of the second wire (26) and the extent to which the
second wire (26) extends out of the third wire (40).

Multiple guidewire system according to one of the
foregoing claims, characterized in that the first wire
(12) has a rigidity selected to allow the bifurcation
crossing, and the second wire (26) has a rigidity se-
lected to be greater than the rigidity of the first wire
(12), and the third wire (40) has a rigidity selected to
be greater than the rigidity of the first wire (12) and
greater than the rigidity of the second wire (26).

Multiple guidewire system according to one of the
foregoing claims, characterized in that with the first
(50), second (54), and third (56) handles interlocked
together, any of the handles of the first (12), second
(26), and third (40) wires may be used to manipulate
all three wires, and also the wires may be manipu-
lated relative to one another by simultaneous use of
two or three of the handles.

Multiple guidewire system according to one of the
foregoing claims, characterized in that the length
of the first wire (12) is between about 180 cm and
about 300 cm, and the length of the second wire (26)
is about 5 cm less than the first wire (12), and the
length of the third wire (40) is about 5 cm less than
the second wire (26).

Multiple guidewire, system according to one of the
foregoing claims, characterized in that said system
further comprises a catheter (58) for insertion over
at least one of the first (12), second (26), and third
(40) wires, wherein the catheter (58) includes a bal-
loon, and further the catheter (58) includes a stent
placement apparatus.

Multiple guidewire system according to one of the
foregoing claims, characterized in that one of the
first wire (12), the second wire (26), and the third
wire (40) include a radiofrequency energy device
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(52) for applying treatment within the blood vessel.

Patentanspriiche

1.

Mehrfach-Fiihrungsdrahtsystem fur ein Katheteri-
sierungsverfahren in einem menschlichen Blutge-
fal, umfassend einen ersten Draht (12), der zum
stolRartigen Einflhren in das Blutgefal® ausgebildet
ist und ein kdrpernahes Ende (16) sowie ein entfern-
ter liegendes Ende (14) aufweist, zwischen denen
eine Langenabmessung festgelegt ist, wobei der er-
ste Draht (12) mit einer Offnung (20) neben dem kor-
pernahen Ende (16) und einer Offnung (18) neben
dem entfernt liegenden Ende (14) versehen ist, die
durch ein zentrales Lumen (22) verbunden sind, das
einen Innendurchmesser bildet, wobei ferner der er-
ste Draht (12) mit einer im allgemeinen zylindrischen
aufieren Oberflache (24) versehen ist, die einen Au-
Rendurchmesser hat, und der erste Draht (12) eine
zentrale Langsachse (A) langs seiner Lange bildet
sowie einen ersten Handgriff (50) hat, der mit dem
kérpernahen Ende (16) gekoppeltist und dazu dient,
den ersten Draht (12) um und entlang der zentralen
Achse (A) zu fuhren, ferner umfassend einen zwei-
ten Draht (26), der so ausgebildet ist, daf} er sich
stolRartig in das Blutgefaf Giber den ersten Draht (12)
einflhren 1aRt, wobei der zweite Draht (26) mit einem
kérpernahen Ende (30) und einem entfernt liegen-
den Ende (28) versehen ist und zwischen diesen En-
den eine Langenabmessung bildet, und wobei der
zweite Draht (26) eine Offnung (36) neben dem kér-
pernahen Ende und eine Offnung (34) neben dem
entfernt liegenden Ende aufweist, sowie ein zentra-
les Lumen (32) die beiden Enden verbindet, das ei-
nen Innendurchmesser hat, und wobei ferner der
zweite Draht (26) mit einer im allgemeinen zylindri-
schen auBeren Oberflache (38) versehen ist, die ei-
nen AuR3endurchmesser bildet, und der zweite Draht
(26) eine zentrale Léangsachse (A) entlang seiner
Lange hatund einen zweiten Handgriff (54) aufweist,
der neben dem kérpernahen Ende (30) angeschlos-
sen ist und dazu dient, den zweiten Draht (26) um
und entlang der zentralen Achse (A) zu betatigen;
und des weiteren mit einem dritten Draht (40), der
so geartet ist, dal er stoRartig in das Blutgefal Gber
den zweiten Draht (26) eingefiihrt werden kann, und
dieser dritte Draht (40) ein kérpernahes Ende und
ein entfernt liegendes Ende aufweist, die zwischen
sich eine Langsabmessung bilden, und wobei der
dritte Draht (40) neben dem kdérpernahen Ende mit
einer Offnung und neben dem entferntliegenden En-
de mit einer Offnung versehen ist und zwischen die-
seneinzentrales Lumenliegt, das einen Innendurch-
messer aufweist, und wobei ferner der dritte Draht
(40) eine in etwa zylindrische dul3ere Oberflaiche mit
einem Aulendurchmesser bildet und eine zentrale
Langsachse (A) entlang seiner Lange hat sowie ei-
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nen dritten Handgriff (56) aufweist, der neben dem
korpernahen Ende angeordnet ist und zur Betati-
gung des dritten Drahtes (40) um und entlang der
zentralen Achse (A) dient, dadurch gekennzeich-
net, daB die Handgriffes (50, 54) des ersten und
zweiten Drahtes (12, 26) eine oder mehrere selektive
Verriegelungs-Einrichtungen (60) aufweisen, die mit
entsprechenden Verriegelungs-Einrichtungen (62)
in den Handgriffen (54, 56) des zweiten und dritten
Drahtes (26, 40) in Eingriff treten, wenn die Hand-
griffe zusammengedriickt werden, wobei die ersten,
zweiten und dritten Drahte (12, 26, 40) miteinander
verbunden sind und irgendeiner der Handgriffe (50,
54, 56) der ersten, zweiten und dritten Drahte (12,
26, 40) verwendet werden kann, um alle drei Dréhte
zu handhaben und wobei schlie3lich die Drahte (12,
26, 40) auch in Bezug aufeinander durch gleichzei-
tige Benutzung von zwei oder drei der Handgriffe
(50, 54, 56) gehandhabt werden kénnen.

Mehrfach-Fiihrungsdrahtsystem nach Anspruch 1,
dadurch gekennzeichnet, daB der erste Draht (12)
Ubergangslos ist.

Mehrfach-Fiihrungsdrahtsystem nach Anspruch 1
oder 2, dadurch gekennzeichnet, daB der erste
Draht (12) wasserbindend ist.

Mehrfach-Fuhrungsdrahtsystem nach einem der
Anspriche 1 bis 3, dadurch gekennzeichnet, daR
der erste Draht (12) einen AuRendurchmesser auf-
weist, der aus der folgenden Gruppe ausgewahlt ist:
etwa 0,170 mm, etwa 0,20 mm, etwa 0,25 mm und
etwa 0,36 mm.

Mehrfach-Fuhrungsdrahtsystem nach einem der
vorhergehenden Anspriche, dadurch gekenn-
zeichnet, daB der zweite Draht (26) einen Aufden-
durchmesser aufweist, der aus der folgenden Grup-
pe ausgewahlt ist: etwa 0,20 mm, etwa 0,25 mm,
etwa 0,36 mm, etwa 0,45 mm und etwa 0,89 mm.

Mehrfach-Fihrungsdrahtsystem nach einem der
vorhergehenden Anspriche, dadurch gekenn-
zeichnet, daB die Lange des zweiten Drahtes (26)
geringer ist als die Léange des ersten Drahtes (12).

Mehrfach-Fihrungsdrahtsystem nach einem der
vorhergehenden Anspriche, dadurch gekenn-
zeichnet, daB das System (10) eine variable Ge-
samtsteifigkeit aufweist, die davon abhangt, wie weit
der erste Draht (12) sich aus dem zweiten Draht (26)
erstreckt und wie weit der zweite Draht (26) sich aus
dem dritten Draht (40) erstreckt.

Mehrfach-Fihrungsdrahtsystem nach einem der
vorhergehenden Anspriche, dadurch gekenn-
zeichnet, daB der erste Draht (12) eine Steifigkeit
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10.

1.

12.

aufweist, die so ausgewahlt ist, dal sie eine doppel-
gangige Querung ermdglicht, und dal® der zweite
Draht (26) eine Steifigkeit aufweist, die so gewahlt
ist, dal sie groRer ist als die Steifigkeit des ersten
Drahtes (12), und des weiteren der dritte Draht (40)
eine Steifigkeit aufweist, die so gewahlt ist, dal} sie
groRer ist als die Steifigkeit des ersten Drahtes (12)
und groRer als die Steifigkeit des zweiten Drahtes
(26).

Mehrfach-Fihrungsdrahtsystem nach einem der
vorhergehenden Anspriche, dadurch gekenn-
zeichnet, daB die ersten, zweiten und dritten Hand-
griffe (50, 54, 56) miteinander verbunden sind, und
daR ein beliebiger dieser Handgriffe des ersten,
zweiten und dritten Drahtes (12, 26, 40) benutzt wer-
den kann, um alle drei Drahte zu handhaben und
auRerdem die Drahte durch gleichzeitige Benutzung
von zwei oder drei Handgriffen relativ zueinander
gehandhabt werden kdnnen.

Mehrfach-Fihrungsdrahtsystem nach einem der
vorhergehenden Anspriche, dadurch gekenn-
zeichnet, daB die Léange des ersten Drahtes (12)
zwischen etwa 180 cm und etwa 300 cm betragt, die
Lange des zweiten Drahtes (26) etwa 5 cm kleiner
ist als die des ersten Drahtes (12), und die Lange
des dritten Drahtes (40) etwa 5 cm kleiner ist als die
des zweiten Drahtes (26).

Mehrfach-Fihrungsdrahtsystem nach einem der
vorhergehenden Anspriche, dadurch gekenn-
zeichnet, daB das System ferner einen Katheter
(58) zur Einfliihrung Uber wenigstens einen der er-
sten, zweiten und dritten Drahte (12, 26, 40) auf-
weist, wobei der Katheter (58) mit einem Ballon ver-
sehen ist und der Katheter (58) des weiteren ein
Stent-Plazierungsgerat aufweist.

Mehrfach-Fihrungsdrahtsystem nach einem der
vorhergehenden Anspriche, dadurch gekenn-
zeichnet, daB einer der ersten, zweiten und dritten
Drahte (12, 26, 40) eine Hochfrequenz-Energieein-
richtung (52) zur Behandlung des Blutgefalies auf-
weist.

Revendications

1.

Systeme a multiples fils-guides a utiliser dans une
procédure de pose de cathéter dans un vaisseau
sanguin humain, le systeme incluant :

un premier fil (12) configuré pour une introduc-
tion percutanée dans le vaisseau sanguin, le
premier fil (12) ayant une extrémité proximale
(16) et une extrémité distale (14) et définissant
une dimension en longueur entre celles-ci, et
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dans lequel le premier fil (12) inclut une ouver-
ture (20) adjacente a I'extrémité proximale (16)
etune ouverture (18) adjacente a I'extrémité dis-
tale (14), etunlumen central (22) communiquant
entre celles-ci, le lumen central (22) définissant
un diametre intérieur, le premier fil (12) ayant
une surface extérieure généralement cylindri-
que (24) définissant un diamétre extérieur, le
premier fil (12) définissant un axe longitudinal
central (A) le long de sa longueur, le premier fil
(12) ayant une premiere manette (50) couplée
adjacente a I'extrémité proximale (16) pour une
manipulation du premier fil (12) autour et le long
de I'axe central (A),

un second fil (26) configuré pour une introduc-
tion percutanée dans le vaisseau sanguin par-
dessus le premier fil (12), le second fil (26) ayant
une extrémité proximale (30) et une extrémité
distale (28) et définissant une dimension en lon-
gueur entre celles-ci, et dans lequel le second
fil (26) inclut une ouverture (36) adjacente a l'ex-
trémité proximale et une ouverture (34) adjacen-
te a I'extrémité distale, et un lumen central (32)
communiquant entre celles-ci, le lumen central
(32) définissant un diametre intérieur, le second
fil (26) ayant une surface extérieure générale-
ment cylindrique (38) définissant un diametre
extérieur, le second fil (26) définissant un axe
longitudinal central (A) le long de sa longueur,
le second fil (26) ayant une seconde manette
(54) couplée adjacente a extrémité proximale
(30) pour une manipulation du second fil (26)
autour et le long de I'axe central (A),

un troisieme fil (40) configuré pour une introduc-
tion percutanée dans le vaisseau sanguin par-
dessus le second fil (26), le troisieme fil (40)
ayant une extrémité proximale et une extrémité
distale et définissant une dimension en longueur
entre celles-ci, et dans lequel le troisiéme fil (40)
inclut une ouverture adjacente a I'extrémité
proximale et une ouverture adjacente a I'extré-
mité distale, et un lumen central communiquant
entre celles-ci, le lumen central définissant un
diamétre intérieur, le troisieme fil (40) ayant une
surface extérieure généralement cylindrique dé-
finissant un diamétre extérieur, le troisieme fil
(40) définissant un axe longitudinal central (A)
le long de sa longueur, le troisiéme fil (40) ayant
une troisieme manette (56) couplée adjacente
a I'extrémité proximale pour une manipulation
du troisieme fil (40) autour et le long de I'axe
central (A), et

caractérisé en ce que les manettes (50, 54) du
premier et du second fil (12, 26) incluent un ou
plusieurs moyens d’interverrouillage sélectif
(60) qui vienne s'interverrouiller avec des
moyens d’interverrouillage correspondants (62)
qui viennent s’interverrouiller avec des moyens
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d’interverrouillage correspondants (62) dans les
manettes (54, 56) du second et du troisieme fil
(26, 40) quand les manettes sont poussées en-
semble,

dans lequel, lorsque le premier, le second et le
troisieme fil (12, 26, 40) sont couplés ensemble,
'une quelconque des manettes (50, 54, 56) du
premier, du second et du troisiéme fil (12, 26,
40) peut étre utilisée pour manipuler tous les
trois fils, et

dans lequel les fils (12, 26, 40) peuvent aussi
étre manipulé les uns par rapport aux autres en
utilisant simultanément deux ou trois des ma-
nettes (50, 54, 56).

Systéeme a multiples fils-guides selon la revendica-
tion 1, caractérisé en ce que le premier fil (12) est
dépourvu de transition.

Systéeme a multiples fils-guides selon la revendica-
tion 1 ou 2, caractérisé en ce que le premier fil (12)
est hydrophile.

Systéme a multiples fils-guides selon I'une des re-
vendications 1 a 3, caractérisé en ce que le premier
fil (12) a un diamétre extérieur choisi parmile groupe
d’environ 0,10 mm (0,004 pouces), environ 0,20 mm
(0,008 pouces), environ 0,25 mm (0,010 pouces), et
environ 0,36 mm (0,014 pouces).

Systéme a multiples fils-guides selon I'une des re-
vendications précédentes, caractérisé en ce que
le second fil (26) a un diamétre extérieur choisi parmi
le groupe d’environ 0,20 mm (0,008 pouces), environ
0,25 mm (0,010 pouces), environ 0,36 mm (0,014
pouces), environ 0,45 mm (0,018 pouces), et environ
0,89 mm (0,035 pouces).

Systéme a multiples fils-guides selon I'une des re-
vendications précédentes, caractérisé en ce que
la longueur du second fil (26) est inférieure a la lon-
gueur du premier fil (12).

Systéme a multiples fils-guides selon I'une des re-
vendications précédentes, caractérisé en ce que
le systeme (10) présente unerigidité globale variable
qui dépend de la mesure suivant laquelle le premier
fil (12) s’étend hors du second fil (26) et de la mesure
suivant laquelle le second fil (26) s’étend hors du
troisieme fil (40).

Systéme a multiples fils-guides selon I'une des re-
vendications précédentes, caractérisé en ce que
le premier fil (12) présente une rigidité choisie pour
permettre un croisement de bifurcation, et le second
fil (26) présente une rigidité choisie pour étre supé-
rieure a la rigidité du premier fil (12), et le troisieme
fil (40) présente une rigidité choisie pour étre supé-
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rieure a la rigidité du premier fil (12) et supérieure a
la rigidité du second fil (26).

Systéme a multiples fils-guides selon I'une des re-
vendications précédentes, caractérisé en ce que,
lorsque la premiére (50), la seconde (54) et la troi-
siéme (56) manettes sont interverrouillées ensem-
ble, 'une quelconque des manettes du premier (12),
du second (26) et du troisieme (40) fil peut étre uti-
lisée pour manipuler tous les trois fils, et les fils peu-
vent étre aussi manipulés les uns par rapport aux
autres en utilisant simultanément deux ou trois des
manettes.

Systéme a multiples fils-guides selon I'une des re-
vendications précédentes, caractérisé en ce que
la longueur du premier fil (12) est entre environ 180
cm et environ 300 cm, et la longueur du second fil
(26) est environ 5 cm inférieure a celle du premier
fil (12), et la longueur du troisiéme fil (40) et environ
5 cm inférieure a celle du second fil (26).

Systéeme a multiples fils-guides selon I'une des re-
vendications précédentes, caractérisé en ce que
ledit systéme comprend en outre un cathéter (58)
destiné a étre introduit par-dessus I'un au moins du
premier (12), du second (26) et du troisieme (40) fil,
dans lequel le cathéter (58) inclut un ballon, et le
cathéter (58) inclut en outre un appareil de mise en
place de stent.

Systéme a multiples fils-guides selon I'une des re-
vendications précédentes, caractérisé en ce qu’un
fil parmi le premier fil (12), le second fil (26) et le
troisiéme fil (40) inclut un dispositif d’énergie a ra-
diofréquence (52) pour appliquer un traitemental'in-
térieur du vaisseau sanguin.
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