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Description

[0001] The present invention concerns a device for po-
sitioning a stent in a natural canal after the passage
through an obstacle at the level of a target organ. The
obstacle can consist in a sphincter.
[0002] The present invention is particularly adapted to
the technical field of urology, in which an endo-urethral
stent has to be inserted into the bladder after the passage
through the urinary striated sphincter along the male ure-
thra, in order to suppress the obstruction in the area of
the prostatic urethra and to allow the flowing of the urine
from the bladder through at least one orifice laterally po-
sitioned at a distal tip of the said stent.
[0003] However, the device according to the invention
could obviously be used to allow the insertion of a stent
in a lumen of a natural canal of another target organ.
[0004] The insertion of a stent in a lumen of a natural
canal must be carefully carried out without causing any
injury by the passage through the said canal. Further-
more, it is important to be sure that the stent is correctly
positioned at the level of the concerned organ.
[0005] For these reasons, the correct positioning of a
stent requires usually the use of visual control. For ex-
ample, correct positioning of endo-urethral stents above
(Memokath) or on both sides (Prostacoil) of the striated
sphincter muscle is controlled via endoscopy, fluorosco-
py or trans-rectal ultrasound.
[0006] In the technical field of endo-urethral stents, the
tactile feed-back of the abutment of a part of the device
allowing its insertion against the external sphincter was
proposed as a means for correct positioning to avoid the
use of any instrumentation during the insertion of a stent.
[0007] A guide as defined in the preamble of claim 1
is disclosed in US6290666.
[0008] More precisely, the US patent 5 876 417 dis-
closes two distinct embodiments of a device allowing the
insertion of an endo-urethral stent thanks to a tactile feed-
back of the operator during the insertion, said device
comprising:

- a tube assembly being the prostatic stent,
- an insertion device slidably receivable into said tube

assembly,
- an expandable member operative to move between

an expanded state wherein the expandable member
expands radially outwardly and abuts against the
sphincter and a collapsed state wherein the expand-
able member collapses,

- expansion and/or collapse controlling means of said
expandable member.

[0009] According to the first embodiment, the expand-
able member is an inflatable balloon localized on the out-
er surface of the proximal tube section.
[0010] According to the second embodiment, the ex-
pandable member is a Malecot arrangement comprising
tongues, each tongue being foldable between two posi-

tions, namely a first position folded outwards at its centre
and an unfolded position in which it is included in the wall
of the rod of the insertion device.
[0011] The patent application WO 2006/126060 A2
discloses a third embodiment in which the expandable
member in the shape of tongues of the half-Malecot por-
tion disposed on the proximal tube section is arranged
to abut permanently in said expanded state against the
urinary striated sphincter and to oppose any upward
movement in the urethra of the catheter apparatus.
[0012] These three embodiments fail to regularly re-
produce correct positioning of the stent on both sides of
the striated sphincter, i.e. the upper tube in the prostatic
urethra with its tip in the bladder and the lower tube in
the bulbous urethra and the flexible connection between
the two tubes through the sphincter. Often, the lower tu-
bular element of the stent is pushed too above the sphinc-
ter and the stent is released too far inside the bladder.
Indeed, the abutment of the inflated balloon of the first
embodiment, or of the tongues of the Malecot of the sec-
ond embodiment, or of the tongues of the half-Malecot
of the lower tubular element of the third embodiment
against the striated sphincter is not clearly perceived by
the operator. After removal, the stent has to be reinserted
and positioned under the control of endoscopy or trans-
rectal ultra-sonography.
[0013] The present invention remedies the disadvan-
tages associated with the known systems described
hereinabove by providing a device allowing the insertion
of a stent in a lumen of a natural canal at the level of a
target organ, after the passage through an obstacle, such
as a sphincter, using tactile feed-back, which is perceived
by the operator thanks to a deformation of the device by
the passage through the said obstacle and by a signifi-
cant change in the direction of said canal.
[0014] Indeed, the deformation of the device consists
in a significant change in the direction following the pas-
sage through the obstacle which creates a significant in-
creasing of the resistance to progression of the device
inside the lumen of the natural canal which is suddenly
felt by the operator. So, the progression of the device
cannot continue unless the operator applies to the device
a force that will more deform the natural angle of said
canal. Furthermore, the deformation of the device to pass
through the obstacle can be obtained under the applica-
tion of minimal external forces, which is particularly ad-
vantageous, because it prevents from any injury at the
level of the natural canal.
[0015] Thus, according to the present invention, it is
possible to apply a therapeutic procedure, i.e. the inser-
tion of a stent, at the level of a target organ located at a
known distance from a so localized anatomical obstacle,
which can consist in a sphincter.
[0016] Thus, the device according to the invention can
be used for instance in the field of urology to the locali-
zation of the striated sphincter along the male urethra or
in the field of gastro-enterology to the localization of Od-
di’s sphincter. These are non limitative applications. In
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both cases, the sphincter is located at the summit of the
angle formed by the two portions of a natural canal on
each side of the sphincter.
[0017] The following description will more focus on the
case of the striated sphincter of the male urethra in order
to deliver a stent above the striated sphincter inside the
prostatic urethra. Indeed, in this case, the aim of the stent
is to relieve the obstruction of the prostatic urethra related
to benign prostatic hypertrophy which impairs normal
urine flow.
[0018] In order to achieve the above mentioned objec-
tives, the device according to the present invention com-
prises a stent, a guide and a pusher tube which will be
hereafter more described.
[0019] Moreover, the above mentioned deformation of
the device according to the invention is obtained thanks
to a particular and innovative part of this device which is
a guide and constitutes another object of the invention.
[0020] The guide according to the invention is con-
ceived to push a stent through a lumen of a natural canal.
It co mprises at least one flexible part having a predeter-
mined longitudinal stiffness and a lateral flexibility con-
sisting in a reversible deformation from a straight position
to a bent position so as to follow the curve of the natural
canal under the application of minimal external forces
applied by an operator.
[0021] By application of minimal external forces, it is
to be understood that the insertion of the stent thanks to
the device comprising the said guide does not cause any
injury in the natural canal.
[0022] The longitudinal stiffness of the flexible part of
the guide is predetermined such that the said guide does
not kink by pushing a stent along a lumen of a natural
canal.
[0023] The lateral flexibility of the flexible part consists
in a reversible deformation from a straight position to a
bent position by an angle, which may be comprised in a
preferred embodiment of the invention between 90° or
more.
[0024] The at least one flexible part of the guide may
have different lateral flexibility.
[0025] So, the guide is longitudinally stiff enough to
push a stent along a lumen of a natural canal without
kinking and laterally flexible enough to be deformed by
the passage through an obstacle which can be a sphinc-
ter followed by a significant change in direction of said
canal.
[0026] In a preferred embodiment of the invention, the
longitudinal stiffness of the guide is predetermined such
that the guide can push an endo-urethral stent along the
male urethra.
[0027] The at least one flexible part may consist in a
guide wire.
[0028] The guide may include a proximal end which
comprises a means of abutment. Hereafter in the follow-
ing of the description, by "proximal", it is to be understood
as meaning proximal to the operator.
[0029] The opposite term is "distal" which is to be un-

derstood as meaning distal to the operator.
[0030] Furthermore, the guide may comprise at least
one proximal rod prolongated by the at least one flexible
part. The said rod may be rigid.
[0031] So, in an embodiment of the invention, the guide
may be composed of a rigid rod prolongated by a flexible
part, which can be preferably a guide wire.
[0032] The guide may comprise at least two flexible
parts. The flexible part closest the rod may have a higher
lateral flexibility than the other flexible part(s), to facilitate
the bending of the guide. This high flexibility can prefer-
ably be present on a short distance. Thus, in an embod-
iment of the invention, the guide may be composed of a
rigid rod prolongated by a flexible part having two portions
with different flexibility. More precisely, the portion of the
flexible part which is closest the rigid rod may have a
higher flexibility than the second portion.
[0033] In an embodiment of the invention, the flexible
part of the guide can be made of a predetermined mate-
rial, so that the said guide comprises different parts hav-
ing different lateral flexibility.
[0034] In another embodiment of the invention, the at
least one flexible part of the guide may be made of dif-
ferent materials, so that the flexible parts of the guide
may have different lateral flexibility.
[0035] In another embodiment of the invention, the
guide may comprise different flexible parts having differ-
ent diameter. More preferably, the flexible part closest
the rod may have a thinner diameter than the other parts
of the flexible parts of the guide. In an embodiment of the
invention, this flexible part with a thinner diameter may
be a short portion measured from the distal end of the
rod of the flexible part of the guide.
[0036] In an embodiment of the invention, the guide
may include a distal tip comprising a protective means,
which prevents from any injury at the level of the natural
canal during the removal and/or the insertion of the guide.
In an embodiment of the invention, the said protective
means has a spherical shape.
[0037] Furthermore, the stent described hereafter con-
stitutes another object of the invention.
[0038] According to the present invention, a variety of
stents can be used for different target organs. In a pre-
ferred embodiment of the invention, the stent can be an
endo-urethral stent.
[0039] In a favorite embodiment, the stent comprises
a distal blind tip.
[0040] The stent may comprise a lateral wall, which
has at least one orifice for draining a liquid (for example
urine in the case of an endo-urethral stent). In a preferred
embodiment of the invention, the said orifice is close to
a distal tip of the stent.
[0041] In an embodiment of the invention, the stent
may include a longitudinal sheath, which extends from a
distal tip of the stent to rearwards the orifice, so that a
distal tip of the guide can be inserted into the said sheath.
Thus, it avoids that the distal tip of the guide passes
through the orifice and causes any injury at the level of
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the natural canal. By sheath, it is to be understood that
the distal tip of the guide can be correctly inserted into
the said sheath without any risk of dislodgment. Thus, it
ensures the correct positioning of the guide into the stent.
In a preferred embodiment of the invention, the sheath
has a diameter just above the diameter of the distal tip
of the guide.
[0042] In another embodiment of the invention, the
stent has a massive distal tip and said stent comprises
a channel, said channel having a proximal part prolon-
gated by a distal part, whose section is smaller than the
section of the proximal part of the said channel. The or-
ifice is localized laterally in the proximal part, so that the
liquid can be drained in the proximal part of the said chan-
nel having the biggest section. The distal part is thin
enough so that the distal tip of the guide can be correctly
inserted into the said distal part without any risk of dis-
lodgment.
[0043] According to this embodiment, the said channel
ensures the correct positioning of the distal tip of the
guide into the stent thanks to the distal part of the said
channel. Furthermore, in a preferred embodiment of the
invention, the distal part has a diameter just above the
diameter of the distal tip of the guide.
[0044] The device according to the present invention
is conceived for positioning a stent in a natural canal at
the level of a target organ after the passage through an
obstacle. The device comprises:

- a guide according to the invention,
- a stent having an internal housing in which the guide

is intended to be inserted,
- a pusher tube including a proximal end which com-

prises a means of connection, and
- a thread having a proximal end which is blocked in

the said means of connection.

[0045] The thread has a length such that the thread is
blocked in a stretched position when the guide is correctly
inserted into the pusher tube and the distal tip of the guide
is in contact with the distal tip of the said stent.
[0046] So, when the thread is in a stretched position,
it prevents from the removal of the guide.
[0047] More particularly, it may be interesting to use a
stent as described above.
[0048] Moreover, when the guide includes a proximal
end comprising a means of abutment, the length of the
thread is such that said thread is blocked in a stretched
position, once said means of abutment is direct in contact
with the proximal end of the pusher tube and the distal
tip of the guide is in contact with the distal tip of the said
stent.
[0049] Moreover, the device according to the present
invention may comprise an endo-urethral stent.
[0050] Furthermore, it is disclosed a therapeutic meth-
od for positioning a stent at the level of a target organ
after the passage through an obstacle by using a device
according to the invention.

[0051] The present invention is now described with ref-
erence to annexed drawing herein:

- Fig 1 a to 1 c show schematically three different em-
bodiments of a guide according to the present inven-
tion in a "still state".

- Fig 1 d corresponds to the guide showed in Fig 1 b
in a "bent state".

- Fig 2a shows in a schematically manner a stent ac-
cording to the present invention with a thread.

- Fig 2b is a partial enlarged view of the dotted box of
Fig 2a showing a distal tip of a stent according to the
invention in an embodiment of the invention.

- Fig 2c is a partial enlarged view of the dotted box of
Fig 2a showing a distal tip of a stent according to the
invention in another embodiment of the invention.

- Fig 3a shows schematically a device according to
the invention in a "loose state".

- Fig 3b shows schematically the device according to
Fig 3a in a "stretched state".

- Fig 3c shows schematically the device according to
Fig 3b in a "bent state".

- Fig 4a shows schematically the inserted device.
- Fig 4b shows schematically an inserted stent once

the pusher tube and the guide have been removed.

[0052] As shown in Fig 1 a to 1 d, the guide 1,100
comprises at least one flexible part having a longitudinal
stiffness and a lateral flexibility. The guide 1,100 com-
prises a proximal end including a means of abutment 2.
The means of abutment 2 may have a substantially con-
ical extending shape which can be hollow or massive.
Indeed, as shown in Fig 3a and Fig 3b, the guide 100 is
inserted into a pusher tube 16 so that the means of abut-
ment 2 of the guide 100 is in contact with the proximal
end 17 of the pusher tube 16 which can have a comple-
mentary shape to the means of abutment 2.
[0053] The length of the guide 1,100 is chosen to cor-
respond to the length of the stent 6 plus the length of the
obstacle plus the length of the pusher tube 16. The ob-
stacle can consist in a sphincter 21.
[0054] The longitudinal stiffness of the guide 1,100 is
such that the distal tip of the guide 1,100 is stiff enough
to push forwards the blind tip of the stent 6 through the
lumen of the natural canal, which can be the male urethra
22 in the case of an endo-urethral stent, i.e., push the
stent 6 through the naturally closed striated sphincter 21
and through the obstructed prostatic urethra, without
kinking.
[0055] The lateral flexibility of the guide 1,100 consists
in a reversible deformation, preferably by an angle of 90
degrees or more from a straight position (i.e. "still state")
(Fig 1 a to 1 c) to a bent position (i.e. "bent state") (Fig 1
d) under the application of minimal external forces exert-
ed by an operator.
[0056] As shown in Fig 1 d, the guide 100 can be bent
at a distal end of the rod 4. In an embodiment of the
invention, the lateral flexibility of the guide wire 3 can be

5 6 



EP 2 160 151 B1

5

5

10

15

20

25

30

35

40

45

50

55

particularly high on a short distance, preferably one cen-
timeter measured from the distal end of the rod 4, and
so to facilitate the bending of the guide 100 on a short
distance. Beyond this short distance with a high flexibility,
the guide 100 may recover a mild and constant flexibility
to be able to push the stent (6). Furthermore, as shown
in Fig 3c, the guide 100 according to the invention can
be bent to an angle of 90° or more from a straight position
at a point of the said guide 100 situated at a distal front
end of a pusher tube 16, once the guide 100 has been
inserted into the pusher tube 16. The flexibility of the
guide 100 can be especially high as it emerges from the
pusher tube 16 to facilitate the bending on a short dis-
tance, about one centimeter measured from the distal
front end of the pusher tube 16.
[0057] As shown in Fig 1a, the guide 1 can be a guide
wire 3 which is made longitudinally rigid by a central steel
core, said guide wire 3 having at its proximal end a means
of abutment 2. The diameter of the wire is preferably low-
er than 1 mm. A small value of the diameter contributes
to the flexibility of the distal tip of the guide 1,100. Thus,
the guide wire 3 provides an ideal compromise between
small diameter, flexibility, and longitudinal stiffness to
transmit the longitudinal force to insert the stent 6. More-
over, a small diameter reduces the contact surface be-
tween the guide 1,100 and the inner surface 14 of the
stent 6. This diminishes the friction forces between the
guide 1,100 and the stent 6 during the retrieval of the
guide 1,100. Thus, the risk of backwards displacement
of the stent 6 is minimized during this manipulation.
[0058] As shown in Fig 1 c, the guide 100 can include
at its distal tip a protective means 5 having a spherical
shape, which acts as a protective means during the re-
moval and/or the insertion of the guide 100.
[0059] According to other embodiments of the inven-
tion, the guide 1,100 can be composed of at least two
different zones having different lateral flexibility.
[0060] As shown in Fig 1 b to 1 d, the guide 100 com-
prises a rod 4 having a proximal end which comprises a
means of abutment 2. The rod 4 comprises a distal end
which is connected to a guide wire 3. The diameter of
the rod 4 is such that it allows the easy gliding of the rod
4 inside the pusher tube 16. The rod 4 can be rigid or
slightly flexible so that it does not kink inside the pusher
tube 16. The length of the rod 4 is such that, once the
guide 100 has been inserted into the pusher tube 16, its
distal part does not protrude outside of the distal orifice
(front end) of the pusher tube 16 and its means of abut-
ment 2 is in contact with the proximal end of the pusher
tube 17, as it is shown in Fig 3b. In this embodiment, the
length of the guide wire 3 corresponds to the length of
the stent 6 plus the length of the obstacle, such as a
sphincter 21. Furthermore, as shown in Fig 1 d, the flex-
ibility of the guide 100 can be particularly high at its con-
nection with the rod 4, to facilitate the bending of an angle
of 90° or more on a short distance, about one centimeter
measured from the said connection to the rod 4. Beyond
this short distance with a high flexibility, the guide 100

can have a mild and constant flexibility to be able to push
the stent 6 without kinking inside.
[0061] Furthermore, the distal tip of the guide 1,100 is
bare and sharp. Indeed, any passage of the distal tip of
the said guide 1,100 through one of the orifices 7 laterally
positioned at the distal tip of the stent 6 to drain a liquid
(for example urine in the case of an endo-urethra stent)
would lead to the injury of the canal in which the stent 6
is inserted.
[0062] During the insertion of the device 23 according
to the invention, the guide 1 transmits to the distal tip of
the stent 6 a longitudinal external force which is applied
to the pusher tube 16 by the operator, so that the stent
6 passes through the obstacle (for example a sphincter
21) and, further, is placed in correct position at the level
of a target organ, such as the bladder 19 as shown in Fig
4a and 4b. Furthermore, after the insertion of the stent 6
the guide 1 is carefully and smoothly retrieved from the
tip of the stent 6 along the lumen of the stent 6 with min-
imal friction and further outside the stent 6 so that the
stent 6 is not pulled backwards and remains in correct
position.
[0063] Thus, during these steps of insertion and re-
trieval, any passage of the guide 1 through one of the
orifice 7 of the stent 6 should be avoided. For this reason,
the form of the distal tip of the guide 1 is bare and sharp
and the distal tip of the stent 6 is designed allowing the
safe lodgment of the tip of the guide 1 inside the lumen
of the tip of the stent 6.
[0064] For this purpose, in one embodiment of the in-
vention, as shown in Fig 2b, the stent 6 includes a lon-
gitudinal thin sheath 13 which extends from the distal tip
of the stent 6 to rearwards the orifice 7, for example 5
millimeter rearwards the said orifices 7, and which is in
a preferred embodiment centered inside the said stent 6
so that the distal tip of the guide 1 is inserted into the said
sheath 13 and its passage through the orifices 7 of the
tip of the stent 6 is avoided.
[0065] In another embodiment of the invention, as
shown in Fig 2c, the tip of the stent 6 is massive and
comprises a channel 15 having a proximal part 15a pro-
longated by a distal part 15b, said orifice 7 being localized
laterally in the proximal part 15a, so that the guide 1 can
be inserted into the said distal part 15b.
[0066] The sheath 13 or the distal part 15b of the chan-
nel 15 has a diameter just above the diameter of the distal
tip of the guide 1.
[0067] The flexibility of the stent 6 in which the guide
1,100 is inserted is such that it allows a smooth insertion
of the stent 6 through the obstacle, such as the striated
sphincter 21. The force to apply for the insertion of the
stent 6 should be quite similar to the one used for the
insertion of a regular Foley catheter.
[0068] Among the variety of embodiments of stents 6
which can be used according to the invention, the mono-
tubular embodiment of an endo-urethral stent is more
precisely described.
[0069] In this embodiment, the outer diameter can
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have a value 22F Charriere (international unit used in the
technical field of urology for the stents), which corre-
sponds to the diameter of the male urethra 22. The inner
diameter can be as large as possible provided the tube
of the stent 6 does not kink and the lumen of the stent 6
is not occluded by the bending of the stent 6 inside the
curved prostatic urethra of a prostate 20 with benign
hypertrophy. The length can have a value of about 75
mm which allows the catheterization of the majority of
the prostates with a total volume of up to 100 ml. The
outer surface of the stent 6 may be smooth or helicoidal
or having an accordion pleated shape. The surface can
be reinforced by a metallic or a nylon spiral, said spiral
being covered by a sleeve in a preferred embodiment.
The proximal end of this stent 6 may have a straight sec-
tion or half-Malecot design. The distal tip of this stent 6
may be blind and may comprise two orifices 7 positioned
laterally at a distance of at least 1 cm past the said tip of
the stent 6.
[0070] The pusher tube 16 has a longitudinal and lat-
eral stiffness such that it does not kink inside the natural
canal (which can be the male urethra 22) in which the
stent 6 has to be inserted.
[0071] The pusher tube 16 can have an outer diameter
which fits to the average inner diameter of the natural
canal in which the stent 6 has to be inserted. In one em-
bodiment of the invention, the said outer diameter is
equivalent to the outer diameter of the stent 6.
[0072] For example, in the case of an endo-urethral
stent, the outer diameter can have a value of 22F Char-
rière.
[0073] The inner diameter of the pusher tube 16 has a
value allowing the insertion of the guide 1,100 into the
said pusher tube 16. If the guide 100 includes a rod 4,
the inner diameter of the pusher tube 16 is such that the
said rod 4 can be inserted into the pusher tube 16.
[0074] In the case of the insertion of an endo-urethral
stent 6, the length of the pusher tube 16 is adapted to
the average length of the sum of the lengths of the penile
portion and the bulbous portion of the male urethra 22.
A length of about 5 to 10 centimer of the pusher tube 16
is left outside the urethral meatus 24, when the distal
front end of the pusher tube 16 abuts against the posterior
wall of the bulbous urethra just below the striated sphinc-
ter 21.
[0075] The proximal end 17 of the pusher tube 16 has
a shape, so that the means of abutment 2 of the guide
1,100 can contact with the said proximal end 17 of the
pusher tube 16, once the guide 1,100 has been inserted
into the pusher tube 16. In one embodiment of the inven-
tion, the proximal end 17 of the pusher tube 16 may ex-
tend in a shape of a cone. As shown in Fig 3a, at least
one slit 18 can be managed on the proximal end 17 of
the pusher tube 16 to allow the locking of a knot 10 located
at the proximal end of a thread 8 having a distal end
attached to the stent 6.
[0076] The distal front end of the pusher tube 16 can
be straight, but with a smooth edge to prevent any injury

of the mucosa of the natural canal in which the stent 6 is
inserted.
[0077] The outer surface of the pusher tube 16 is
smooth. A centimetric scale can be printed on this surface
with the value of "zero" at the level of the proximal end
17 of the pusher tube 16. More precisely, in the case of
the insertion of an endo-urethral stent, the scale allows
the measurement of the length of the pusher tube 16 left
outside the urethral meatus 24, once the distal front end
of the pusher tube 16 abuts against the posterior wall of
the bulbous urethra below the striated sphincter 21.
[0078] The ratio between the outer diameter of the
pusher tube 16 and the diameter of the flexible part of
the guide 1,100, which can be a guide wire 3 in an em-
bodiment of the invention, is in the range of 1 to 10. In a
preferred embodiment of the invention, the diameter of
the guide wire 3 is lower than 1 mm diameter, and the
outer diameter of the pusher tube 16 has a value of 8
mm diameter.
[0079] As shown in Fig 2a, a thread 8 forming at its
proximal end a loop 9 secured by a knot 10 is connected
to the proximal end of a stent 6. The proximal end of the
stent 6 has two opposite orifices not shown in Fig 2a.
Thus, the free distal end of the thread 8 is inserted through
the two orifices and then is secured by a knot 12, so as
to correctly attach the thread 8 to the proximal end of the
stent 6. As shown in Fig 3a, the thread 8 is inserted into
the pusher tube 16 and locked by the insertion of the knot
10 of the loop 9 in the slit 18 of the proximal end 17 of
the pusher tube 16.
[0080] As shown in Fig 3b, the length of the thread 8
is such the thread 8 is blocked in the slit 18 in a stretched
position when the guide 100 is inserted into the pusher
tube 16 so that the means of abutment 2 is in contact
with the proximal end 17 of the pusher tube 16 and the
distal tip of the guide 100 is in contact with the distal tip
of the stent 6.
[0081] The said thread 8 is blocked in a stretched po-
sition, and preferably centered if the connection to the
proximal end of the stent 6 of the said thread 8 is centered.
[0082] Fig 3c shows the device 23 according to Fig 3b
in a "bent state".
[0083] In an embodiment of the invention, the loop of
the thread 8 secured by the knot 12 is long enough so
that the knot 12 stays below the sphincter 21. Thus, the
loop or the knot 12 can be identified in the bulbous urethra
and can be grasped using a forceps under endoscopic
control so that the stent 6 can be removed by pulling on
the thread 8.
[0084] The tension of the thread 8 ensures the stability
and the safety of the assembly of the three components
of the device 23, which are a stent 6, a guide 1,100 and
a pusher tube 16, during the carrying out of the assembly
and during the insertion of the said stent 6 into a natural
canal such as a male urethra 22. Thanks to the stretched
thread 8, the device 23 keeps the same total length during
the insertion of the stent 6. It prevents the guide 1,100
from kinking at the level of the portion between the prox-
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imal end of the stent 6 and the distal front end of the
pusher tube 16 and inside the stent 6. Indeed, any short-
ening of the total length of the device 23 could result in
the dislodgement of the tip of the guide 1,100 inside the
distal tip of the stent 6. Moreover, any shortening of the
total length of the device 23 could impair correct posi-
tioning of the stent 6 versus the obstacle such as the
striated sphincter 21.
[0085] Furthermore, the contact of the tip of the guide
1,100 with the tip of the stent 6 has preferably to be loose
for facilitating the retrieval of the said guide 1,100 out of
the stent 6 without any displacement of the stent 6 from
its correct position. In the absence of the tension of the
thread 8, the stent 6 could be dropped out of the tip of
the guide 1,100.
[0086] Moreover, during the insertion of the stent 6,
any retrieval movement applied by the operator to the
pusher tube 16 could dislodge the tip of the guide 1,100
from its protective means (the sheath 13 or the channel
15 at the distal tip of the stent 6) and lead to the injury of
the natural canal such as the male urethra 22.
[0087] The thread 8 can be made of a monofilament
polypropylene suture having a size of 0000 (international
unit used for surgical suture).
[0088] The length of the thread 8 measured between
the attachment to the proximal end of the stent 6 and the
knot 10 at the proximal end of the said thread 8 is such
that once the guide 1,100, the stent 6 and the pusher
tube 16 have been assembled, the thread 8 moves from
a loose state to a stretched state. The tip of the guide
1,100 pushes forward the distal tip of the stent 6 which
results in the tension of the thread 8. As it leaves the
stent 6 the stretched thread 8 is parallel to the guide 1,100
before it engages through the distal front end of the push-
er tube 16.
[0089] To carry out the assembly of the device 23 ac-
cording to the present invention, the thread 8 which is
attached to the proximal end of the stent 6, is inserted
through the lumen of the pusher tube 16 starting from its
distal front end in the direction of its proximal end 17 and
the knot 10 securing the loop 9 at the proximal end of the
thread 8 is blocked in the slit 18 of the proximal end of
the pusher tube 17.
[0090] As shown in Fig 3a, the guide 100 is inserted
through the pusher tube 16; as it emerges from the distal
front end of the pusher tube 16, then, the guide 100 is
inserted through the stent 6 so that to contact with its
distal tip the distal tip of the stent 6.
[0091] The guide 100 is locked to the pusher tube 16
thanks to its means of abutment 2 with the proximal end
17 of the pusher tube 16. The thread 8 is stretched, once
the device 23 comprising the stent 6 the guide 100 and
the pusher tube 16 is correctly assembled, as it is shown
in Fig 3b. Furthermore, in a preferred embodiment of the
invention, the distal tip of the guide 1 can be safely po-
sitioned thanks to a sheath 13 (Fig 2b) or a channel 15
(Fig 2c).
[0092] For the insertion of the device 23 into a natural

canal in which a stent 6 has to be inserted, longitudinal
force is applied to the pusher tube 16 by the operator
which is transmitted to the guide 1,100 inserted into the
said pusher tube 16 and locked to by the means of abut-
ment 2. The distal tip of the guide 1,100 transmits the
pushing force to the distal tip of the stent 6 so that the
said stent 6 is moved through the natural canal.
[0093] In the case of the insertion of an endo-urethral
stent, the patient lies in the dorsal decubitus position.
The urethra 22 is anesthetized and lubricated by the in-
stillation of a gel through the urethral meatus 24. The
operator stretches the penis upwards so that the mobile
penile part of the urethra is in alignment with the fixed
bulbous part of the urethra, as it is shown in Fig 4a. While
the operator maintains this alignment, the device 23 is
inserted through the urethral meatus, said device com-
prising a stent 6, connected at its proximal end to a thread
8, a guide 1 having a portion of the length of the striated
sphincter 21 which is neither inserted into the stent 6 nor
into the pusher tube 16, and a pusher tube 16. During
the progression of the device 23 along the lumen of the
urethra 22, the operator will feel a first minor resistance
due to the passage of the stent 6 through the striated
sphincter 21 and the prostatic urethra, followed by a sec-
ond significant resistance stopping progression, once the
distal front end of the pusher tube 16 abuts against the
posterior wall of the bulbous urethra just below the stri-
ated sphincter 21. At this point, the stent 6 is correctly
positioned and the guide 1 and the pusher tube 16 can
be removed, leaving the stent 6 in the prostatic urethra.
[0094] The operator can simulate the insertion of the
device 23 using a replica of the pusher tube 16 but without
the guide 1 or the stent 6. This allows the operator to
calibrate the penile and bulbous portions of the urethra
22 and to feel the abutment of the distal front end of the
pusher tube 16 against the posterior wall of the bulbous
urethra just below the striated sphincter 21. The operator
will learn from the tactile feed-back and note the length
in centimeters of the pusher tube 16 left outside the ure-
thral meatus 24. After removal of the replica and during
the insertion of the device 23 according to the invention
comprising a stent 6, a guide 1 and a pusher tube 16,
the operator will have the same tactile feed-back com-
pleted by the visual control of the same length of the
pusher tube 16 left outside the urethral meatus 24.
[0095] After the insertion of the device allowing correct
positioning of the stent 6, the guide 1 is disconnected
and removed from the pusher tube 16; the knot 10 at the
proximal end of the thread 8 is disengaged from the slit
of the proximal end 17 of the pusher tube 16.
[0096] The pusher tube 16 is removed. The operator
does not feel any resistance during retrieval of the guide
1thanks to its thin diameter and its flexibility. Further-
more, the sharp tip of the guide 1 cannot hook one of the
orifices 7 of the stent 6 and the loop of thread 8 attached
to the proximal end of the stent 6.
[0097] Thus there is no risk of backwards displacement
of the stent 6 during retrieval of the guide 1.
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[0098] The thread 8 is cut as it emerges from the ure-
thral meatus 24. The thread 8 is not shown on figure 4b
which is a schema of an inserted stent according to the
present invention in a male bladder 19.
[0099] Furthermore, it is important that the inner diam-
eter of the pusher tube 16 is such that the passage of
both the thread 8 and the rod 4 of the guide 1,100 is loose
enough in such a way that the retrieval of the guide 1,100
out of the pusher tube 16 will not pull the thread 8 and
displace the stent 6 backwards out of its correct position.

Claims

1. A guide (1,100) conceived to push a stent (6) through
a lumen of a natural canal (22), said guide (1,100)
comprising at least one flexible part having a prede-
termined longitudinal stiffness and a lateral flexibility
consisting in a reversible deformation from a straight
position to a bent position so as to follow the curve
of the natural canal (22) under the application of min-
imal external forces exerted by an operator, char-
acterized in that the said guide (100) comprises at
least one rigid proximal rod (4) prolongated by the
at least one flexible part and wherein the flexible part
closest the rod (4) has a higher lateral flexibility than
the other flexible part(s).

2. A guide (1,100) according to claim 1 including a prox-
imal end comprising a means of abutment (2).

3. A guide (1,100) according to anyone of claims 1 to
2 wherein the at least one flexible part is a guide wire
(3).

4. A guide (1,100) according to anyone of claims 1 to
3 having a predetermined longitudinal stiffness to
push an endo-urethral stent along the male urethra
(22).

5. A guide (1,100) according to anyone of claims 1 to
4 including a distal tip comprising a protective means
(5).

6. A stent (6) comprising a lateral wall having at least
one orifice (7), said stent (6) including a longitudinal
sheath (13), which extends from a distal tip of the
stent (6) to rearwards the orifice (7), so that the distal
tip of a guide (1,100) according to anyone of claims
1 to 5 can be inserted into the said sheath (13).

7. A stent (6) comprising a lateral wall having at least
one orifice (7), said stent (6) having a massive distal
tip and comprising a channel (15) having a proximal
part (15a) prolongated by a distal part (15b), whose
section is smaller than the section of the proximal
part (15a), said orifice (7) being localized laterally in
the proximal part (15a), so that the distal tip of a guide

(1,100) according to anyone of claims 1 to 5 can be
inserted into the distal part (15b).

8. A stent (6) according to anyone of claims 6 or 7,
wherein the stent (6) is an endo-urethral stent.

9. A stent (6) according to anyone of claims 6 to 8,
wherein the stent (6) has a blind distal tip.

10. A device (23) for positioning a stent (6) in a natural
canal (22) at the level of a target organ (19) after the
passage through an obstacle (21), said device (23)
comprising :

- a guide (1,100) according to anyone of claims
1 to 5,
- a stent (6) having an internal housing in which
the guide (1,100) is intended to be inserted,
- a pusher tube (16) including a proximal end
(17) which comprises a means of connection
(18), and
- a thread (8) having a proximal end which is
blocked in the said means of connection (18),
said thread (8) having a length such that the
thread (8) is blocked in a stretched position when
the guide (1,100) is correctly inserted into the
pusher tube (16) and the distal tip of the guide
(1,100) is in contact with the distal tip of the said
stent (6).

11. A device (23) according to claim 10 wherein the guide
(100) includes a proximal end comprising a means
of abutment (2).

12. A device (23) according to claim 10 or 11 wherein
the means of connection (18) is a slit.

13. A device (23) according to anyone of claims 10 to
12, wherein the stent (6) is a stent (6) according to
anyone of claims 6 to 9.

Patentansprüche

1. Führung(1, 100), die dazu konzipiert ist, einen Stent
(6) durch ein Lumen eines natürlichen Kanals (22)
zu schieben, wobei die besagte Führung (1, 100)
mindestens einen flexiblen Teil mit einer vorherbe-
stimmten Längssteifigkeit und einer seitlichen Flexi-
bilität umfasst, die in einer reversiblen Verformung
aus einer geraden Position in eine gebogene Posi-
tion besteht, um der Kurve des natürlichen Kanals
(22) unter der Anwendung minimaler äußerer Kräfte
zu folgen, die von einem Bediener ausgeübt werden,
dadurch gekennzeichnet, dass die besagte Füh-
rung (100) mindestens eine steife proximale Stange
(4) umfasst, die durch den mindestens einen flexib-
len Teil verlängert ist, und wobei der flexible Teil, der
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der Stange (4) am nächsten ist, eine größere seitli-
che Flexibilität als der bzw. die anderen flexiblen Tei-
le hat.

2. Führung (1, 100) nach Anspruch 1, die ein proxima-
les Ende aufweist, das ein Auflagemittel (2) umfasst.

3. Führung (1, 100) nach einem der Ansprüche 1 bis
2, wobei der mindestens eine flexible Teil ein Füh-
rungsdraht (3) ist.

4. Führung (1, 100) nach einem der Ansprüche 1 bis 3
mit einer vorherbestimmten Längssteifigkeit, um ei-
nen endourethralen Stent entlang der männlichen
Urethra (22) zu schieben.

5. Führung (1, 100) nach einem der Ansprüche 1 bis
4, die eine distale Spitze aufweist, die ein Schutz-
mittel (5) umfasst.

6. Stent (6), der eine Seitenwand mit mindestens einer
Öffnung (7) umfasst, wobei der besagte Stent (6)
eine Längshülle (13) aufweist, der sich von einer dis-
talen Spitze des Stents (6) hinter die Öffnung (7)
erstreckt, so dass die distale Spitze einer Führung
(1, 100) nach einem der Ansprüche 1 bis 5 in die
besagte Hülle (13) eingeführt werden kann.

7. Stent (6), der eine Seitenwand mit mindestens einer
Öffnung (7) umfasst, wobei der besagte Stent (6)
eine massive distale Spitze hat und einen Kanal (15)
mit einem proximalen Teil (15a) umfasst, der durch
einen distalen Teil (15b) verlängert ist, dessen Quer-
schnitt kleiner als der Querschnitt des proximalen
Teils (15a) ist, wobei die besagte Öffnung (7) seitlich
in dem proximalen Teil (15a) lokalisiert ist, so dass
die distale Spitze einer Führung (1, 100) nach einem
der Ansprüche 1 bis 5 in den distalen Teil (15b) ein-
geführt werden kann.

8. Stent (6) nach einem der Ansprüche 6 oder 7, wobei
der Stent (6) ein endourethraler Stent ist.

9. Stent (6) nach einem der Ansprüche 6 bis 8, wobei
der Stent (6) eine blinde distale Spitze hat.

10. Vorrichtung (23) zum Positionieren eines Stents (6)
in einem natürlichen Kanal (22) auf Höhe eines Ziel-
organs (19) nach dem Durchführen durch ein Hin-
dernis (21), wobei die besagte Vorrichtung (23) Fol-
gendes umfasst:

- eine Führung (1, 100) nach einem der Ansprü-
che 1 bis 5,
- einen Stent (6) mit einem Innengehäuse, in
das die Führung (1, 100) eingeführt werden soll,
- ein Schubrohr (16), das ein proximales Ende
(17) aufweist, das ein Verbindungsmittel (18)

umfasst, und
- einen Faden (8) mit einem proximalen Ende,
der in dem besagten Verbindungsmittel (18) blo-
ckiert wird, wobei der besagte Faden (8) eine
derartige Länge hat, dass der Faden (8) in einer
gestreckten Position blockiert wird, wenn die
Führung (1, 100) korrekt in das Schubrohr (16)
eingeführt ist und die distale Spitze der Führung
(1, 100) in Kontakt mit der distalen Spitze des
besagten Stents (6) ist.

11. Vorrichtung (23) nach Anspruch 10, wobei die Füh-
rung (100) ein proximales Ende aufweist, das ein
Auflagemittel (2) umfasst.

12. Vorrichtung (23) nach Anspruch 10 oder 11, wobei
das Verbindungsmittel (18) ein Schlitz ist.

13. Vorrichtung (23) nach einem der Ansprüche 10 bis
12, wobei der Stent (6) ein Stent (6) nach einem der
Ansprüche 6 bis 9 ist.

Revendications

1. Guide (1, 100) conçu pour pousser une endoprothè-
se (6) à travers une lumière d’un canal naturel (22),
ledit guide (1, 100) comprenant au moins une partie
flexible ayant une rigidité longitudinale prédétermi-
née et une flexibilité latérale consistant en une dé-
formation réversible depuis une position droite à une
position pliée afin de suivre la courbe du canal na-
turel (22) lors de l’application de forces externes mi-
nimales exercées par un opérateur, caractérisé en
ce que ledit guide (100) comprend au moins une
tige proximale rigide (4) prolongée par l’au moins
une partie flexible et où la partie flexible la plus pro-
che de la tige (4) a une flexibilité latérale supérieure
à celle de l’autre/des autres partie(s) flexible(s).

2. Guide (1, 100) selon la revendication 1, comportant
une extrémité proximale comprenant un moyen de
butée (2).

3. Guide (1, 100) selon l’une quelconque des revendi-
cations 1 à 2, dans lequel l’au moins une partie flexi-
ble est un fil-guide (3).

4. Guide (1, 100) selon l’une quelconque des revendi-
cations 1 à 3, ayant une rigidité longitudinale prédé-
terminée pour pousser une endoprothèse endo-uré-
trale le long de l’urètre pénien (22).

5. Guide (1, 100) selon l’une quelconque des revendi-
cations 1 à 4, comportant une pointe distale com-
prenant un moyen de protection (5).

6. Endoprothèse (6) comprenant une paroi latérale
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ayant au moins un orifice (7), ladite endoprothèse
(6) comportant une gaine longitudinale (13), qui
s’étend à partir d’une pointe distale de l’endoprothè-
se (6) vers l’arrière de l’orifice (7), de sorte que la
pointe distale d’un guide (1, 100) selon l’une quel-
conque des revendications 1 à 5 puisse être insérée
dans ladite gaine (13).

7. Endoprothèse (6) comprenant une paroi latérale
ayant au moins un orifice (7), ladite endoprothèse
(6) ayant une pointe distale massive et comprenant
un canal (15) ayant une partie proximale (15a) pro-
longée par une partie distale (15b), dont la section
est inférieure à la section de la partie proximale
(15a), ledit orifice (7) étant localisé latéralement dans
la partie proximale (15a), de sorte que la pointe dis-
tale d’un guide (1, 100) selon l’une quelconque des
revendications 1 à 5 puisse être insérée dans la par-
tie distale (15b).

8. Endoprothèse (6) selon l’une quelconque des reven-
dications 6 et 7, dans laquelle l’endoprothèse (6) est
une endoprothèse endo-urétrale.

9. Endoprothèse (6) selon l’une quelconque des reven-
dications 6 à 8, dans laquelle l’endoprothèse (6) a
une pointe distale aveugle.

10. Dispositif (23) pour positionner une endoprothèse
(6) dans un canal naturel (22) au niveau d’un organe
cible (19) après le passage à travers un obstacle
(21), ledit dispositif (23) comprenant :

- un guide (1, 100) selon l’une quelconque des
revendications 1 à 5,
- une endoprothèse (6) ayant un logement inter-
ne dans lequel le guide (1, 100) est destiné à
être inséré,
- un tube poussoir (16) comportant une extrémi-
té proximale (17) qui comporte un moyen de
liaison (18), et
- un fil (8) ayant une extrémité proximale qui est
bloquée dans ledit moyen de liaison (18), ledit
fil (8) ayant une longueur de sorte que le fil (8)
soit bloqué dans une position étirée lorsque le
guide (1, 100) est inséré correctement dans le
tube poussoir (16) et la pointe distale du guide
(1, 100) est en contact avec la pointe distale de
ladite endoprothèse (6).

11. Dispositif (23) selon la revendication 10, dans lequel
le guide (100) comporte une extrémité proximale
comprenant un moyen de butée (2).

12. Dispositif (23) selon la revendication 10 ou 11, dans
lequel le moyen de liaison (18) est une fente.

13. Dispositif (23) selon l’une quelconque des revendi-

cations 10 à 12, dans lequel l’endoprothèse (6) est
une endoprothèse (6) selon l’une quelconque des
revendications 6 à 9.
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