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A stent includes a conduit de?ning a lumen; a ?rst malecot 
adjacent the conduit, Where the ?rst malecot includes at least 
tWo members having at least one slit therebetWeen and Where 
the at least one slit is in ?uid communication With the lumen; 
and a second malecot including an annular structure sur 
rounding and protruding from the conduit. A method for 
placing a stent includes inserting into a patient a stent and a 
stylet disposed Within the stent, Where the stylet includes an 
expandable member, expanding the expandable member, 
seating the stent, and removing the expandable member. 
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MEDICAL STENT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of US. patent 
application Ser. No. 10/ 385,209, entitled “Medical Stent and 
Related Methods,” ?led Mar. 10, 2003, Which is incorporated 
herein by reference in its entirety. 

TECHNICAL FIELD 

[0002] The present invention relates to medical stents and 
related methods. More speci?cally, the invention relates to 
medical stents having structures to anchor the stent Within, for 
example, the urethra of a patient. 

BACKGROUND 

[0003] A patient can suffer urinary retention, possibly 
caused by obstruction Within the prostatic urethra such as that 
associated With Benign Prostatic Hyperplasia(BPH). As a 
result, urine Within the bladder may need to be drained from 
the bladder and through the urethra. One Way to accomplish 
such drainage is to use a medical device that conveys the urine 
through a lumen, While maintaining the patency of the pros 
tatic urethra. Such devices include stents and catheters. Exist 
ing stents often migrate distally or proximally Within the 
urethra, thereby impairing proper function of the stent in 
relieving the prostatic obstruction and/or impairing normal 
function of the external striated sphincter in controlling urine 
discharge the urethra. Existing stents and catheters also can 
be uncomfortable for the patient. Furthermore, existing stents 
typically require ultrasound, cytoscopy, or other means to 
ensure that the device is properly positioned. Even With 
assisted placement techniques, it can be di?icult to ensure 
that the stent is properly positioned. For example, ultrasound 
typically does not provide a clear picture of stent locations 
and cytoscopy typically cannot pass through the stent to 
assess proper distal placement. 

SUMMARY OF THE INVENTION 

[0004] The present invention provides medical stents for 
maintaining the patency of a prostatic urethra in order to 
facilitate drainage of urine and provides methods for placing 
such stents Within the body of a patient. The design of the 
stent and the incorporated malecots according to the inven 
tion provides an effective and comfortable Way to anchor the 
stent Within the body and, in particular, a prostatic of the stent 
Within the prostatic urethra. In addition, the expandable and 
collapsible nature of the malecots alloWs for easy insertion 
and removal of the stent Within the urethra of a patient. More 
over, the implantation device in combination With the design 
of the stent provides a method for properly positioning the 
stent Without having to perform additional procedures to 
ensure proper stent placement, simplifying stent placement. 
[0005] One aspect of the invention relates to a stent includ 
ing a conduit de?ning a lumen; a ?rst malecot adjacent the 
conduit, Where the ?rst malecot includes at least tWo mem 
bers having at least one slit therebetWeen, the at least one slit 
in ?uid communication With the lumen; and a second malecot 
including an annular structure surrounding and protruding 
from the conduit. The aspect of the invention described above 
can have any of the folloWing features. The ?rst malecot can 
have a diameter larger than a diameter of the second malecot. 
At least one of the conduit, the ?rst malecot, and the second 
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malecot can be formed from a material having a durometer 
value less than about 60 on a Shore A scale. Alternatively, at 
least one of the conduit, the ?rst malecot, and the second 
malecot can be formed from a material having a durometer 
value less than about 30 on a ShoreA scale. At least one of the 
conduit, the ?rst malecot, and the second malecot can include 
a silicone polymer. The at least tWo members can be capable 
of folding such that the siZe of the at least one slit is larger 
When the at least tWo members are in a ?rst position than 
When the at least tWo members are in a second position. The 
annular structure can be disposed at an angle relative to the 
conduit. In addition, the annular structure can be enclosed. 
The conduit, ?rst malecot, and second malecot can form a 
primary stent body, the primary stent body further connected 
to a third malecot. A spring can be disposed Within the con 
duit. Furthermore, the spring can be disposed Within a Wall of 
the conduit. 
[0006] Another aspect of the invention relates to a method 
of placing a stent in a patient including inserting into a patient 
a stent and a stylet disposed Within the stent, Where the stylet 
includes an expandable member, expanding the expandable 
member, seating the stent, and removing the expandable 
member from the patient. The aspect of the invention 
described above can have the folloWing features. The stent 
can be inserted Without the aid of a scope. The expandable 
member can be positioned Within the stent. The expandable 
member can include a balloon. At least a portion of the stent 
can be positioned Within a prostatic urethra of a patient. In 
addition, the stent can include a conduit adjacent to a malecot 
capable of moving betWeen a ?rst conformation and a second 
conformation. The stent can include a conduit de?ning a 
lumen; a ?rst malecot adjacent the conduit, Where the ?rst 
malecot includes at least tWo members having at least one slit 
therebetWeen, the at least one slit in ?uid communication With 
the lumen; and a second malecot including an annular struc 
ture surrounding and protruding from the conduit. The 
expandable member canbe expanded Within the ?rst malecot. 
Alternatively, the stent can include a ?rst conduit de?ning a 
lumen, the ?rst conduit including at least one malecot 
selected from the group consisting of a malecot including at 
least tWo members having at least one slit therebetWeen 
Where the at least one slit is in ?uid communication With the 
lumen; and a malecot including an annular structure sur 
rounding and protruding from the ?rst conduit. The stent 
further includes a second conduit connected to the ?rst con 
duit. The connection betWeen the ?rst and second conduit can 
traverse a sphincter in the patient. 
[0007] Another aspect of the invention relates to a stent 
including a ?rst conduit de?ning a lumen, the ?rst conduit 
including at least one malecot selected from the group con 
sisting of a malecot including at least tWo members having at 
least one slit therebetWeen Where the at least one slit is in ?uid 
communication With the lumen; and a malecot including an 
annular structure surrounding and protruding from the ?rst 
conduit. The stent further includes a second conduit con 
nected to the ?rst conduit. The aspect of the invention 
described above can have the folloWing features. The second 
conduit can include a malecot including at least tWo members 
having at least one slit in ?uid communication With the 
lumen. The connection can include a connector suture. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] The foregoing and other objects, aspects, and advan 
tages of the invention and the various features thereof may be 
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more fully understood from the following description When 
read together With the accompanying drawings. In the draW 
ings, like reference characters generally refer to the same 
parts throughout the different vieWs. Also, the draWings are 
not necessarily to scale, emphasis instead generally being 
placed upon illustrating the principles of the technology. 
[0009] FIG. 1 depicts a schematic rendering of a ?rst 
embodiment of a urethral stent according to the invention. 
[0010] FIG. 2 depicts a schematic rendering of a cross 
section of the embodiment of the urethral stent of FIG. 1 taken 
along section line 1-1. 
[0011] FIG. 3 depicts a schematic rendering of a second 
embodiment of a urethral stent according to the invention. 
[0012] FIG. 4 depicts a schematic rendering of a third 
embodiment of a urethral stent according to the invention. 
[0013] FIG. 5 depicts a schematic rendering of a cross 
section of the embodiment of the urethral stent of FIG. 4 taken 
along section line 4-4. 
[0014] FIG. 6 depicts a schematic rendering of a fourth 
embodiment of a urethral stent according to the invention. 
[0015] FIG. 7 depicts a schematic rendering of the urethral 
stent of FIG. 1 and an associated implantation device. 
[0016] FIG. 8 depicts a schematic rendering of the urethral 
stent of FIG. 4 and an associated implantation device. 
[0017] FIG. 9 depicts a schematic rendering of an intro 
ducer sheath of the implantation device of FIGS. 7 and 8. 
[0018] FIG. 10 depicts a schematic rendering of a stylet of 
the implantation device of FIGS. 7 and 8. 
[0019] FIG. 11 depicts a schematic rendering of the urethral 
stent of FIG. 1 associated With the implantation device of 
FIG. 7, as placed Within the body. 
[0020] FIG. 12 depicts a schematic rendering of the urethral 
stent of FIG. 4 associated With the implantation device of 
FIG. 8, as placed Within the body. 
[0021] FIG. 13 depicts a schematic rendering of the urethral 
stent of FIG. 1 in its collapsed, extended form. 
[0022] FIG. 14 depicts a schematic rendering of a portion of 
the urethral stent of FIG. 1 and an associated implantation 
device. 
[0023] FIG. 15 depicts a schematic rendering of a portion of 
the urethral stent of FIG. 1 and an associated implantation 
device, as placed Within the body. 

DESCRIPTION 

[0024] The present invention provides medical stents for 
facilitating ?uid drainage and methods for placing such stents 
Within the body of a patient. For example, such stents are 
placed in the urethra to facilitate drainage of urine from a 
patient’s bladder through the urethra. HoWever, it should be 
understood that stents and methods according to the invention 
can be used in other body locations. For example, the stent 
may be placed Within the ureter for use as a uretheral stent or, 
alternatively, may be placed Within a bile duct for use as a 
biliary stent. Generally, stents according to the invention have 
an expandable distal malecot for placement Within the blad 
der of a patient and an expandable proximal malecot for 
placement Within or at the proximal end of the prostatic 
urethra. As used herein, “distal” refers to the end of the stent 
farthest aWay from a medical professional When placing the 
stent in a patient. By contrast, “proximal” refers to the end of 
the stent closest to a medical professional When placing the 
stent in a patient. The distal malecot, placed Within the blad 
der neck, serves to prevent antero grade migration of the stent 
proximally into the urethra. The proximal malecot serves to 
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prevent retrograde migration of the stent distally toWard the 
bladder. In an alternative embodiment, the bulbar design, the 
stent has an additional bulbous urethral segment attached via 
sutures or other type of resilient connection to the previously 
described primary stent body. The suture or other type of 
resilient connector provides for normal functioning of the 
urethral sphincter While the stent is in place. The bulbous 
urethral segment also has an optional malecot for anchoring 
the segment Within the urethra proximal to the urethral 
sphincter. 
[0025] The design of the stent and the incorporated male 
cots according to the invention provides an effective and 
comfortable Way to anchor the stent Within the body. In addi 
tion, the expandable and collapsible nature of the malecots 
alloWs for easy insertion and removal of the stent Within the 
urethra of a patient Without the need for further assisted 
placement procedures such as cytoscopy or ultrasound. In 
general, malecots are structures that serve to retain stents 
according to the invention at a desired location. Several 
embodiments are disclosed herein. HoWever, other designs 
that alloW retention are envisioned. Furthermore, an implan 
tation device in combination With the design of the stent 
provides a method for properly positioning the stent Without 
having to perform additional procedures to ensure proper 
stent placement, simplifying stent placement. 
[0026] Referring to FIGS. 1 and 2, a schematic representa 
tion of one embodiment, a non-bulbar design, of a stent 100 
according to the invention is shoWn. Generally, the stent 100 
has ?ve sections 105, 110, 115, 120, 125. A ?rst section 105, 
located at the distal end of the stent 100, includes a Coude tip 
106. Formed With a rounded circular tip and a curved body, 
the Coude tip 106 is conveniently inserted Within and easily 
penetrates through the urethra, thereby aiding in insertion and 
placement of the stent 100 Within the body. A lumen 140 
extends through the stent 100 from the ?fth section 125 to the 
?rst section 105. The lumen terminates Within the Coude tip 
106. Alternatively, the lumen can extend through the entire 
stent. The ?rst section 105 is adjacent to a second section 110, 
Which includes an expandable distal malecot 111. The distal 
malecot 111 has slits 130 betWeen four adjacent movable 
members 135 of the malecot 111. These slits 130 are in ?uid 
communication With the lumen 140. In alternative embodi 
ments, the distal malecot can have feWer or more movable 
members. For example, the distal malecot can have tWo, 
three, ?ve, six, seven, eight, or more movable members. 
[0027] The distal malecot 111 is adjacent to a third segment 
115, Which includes a prostatic segment 116. The prostatic 
segment 116 is generally tubular With the lumen 140 running 
therethrough. A spring 158 reinforcing member is positioned 
Within the prostatic segment 116 to provide structural sup 
port. The reinforcing member, such as a spring, may take 
other con?gurations, such as a coil or individual rings, and 
may be made of various materials including, but not limited 
to, plastics and metals, for example, stainless steel, titanium, 
or nitinol, Which provide structural support. In certain 
embodiments, the spring is made of stainless steel Wire. The 
spring 158 or other type of reinforcing member provides for 
?exibility along the longitudinal axis of the prostatic seg 
ment, While at the same time possessing su?icient radial 
strength to Withstand pressure of the prostatic urethral Wall 
against the prostatic segment 116. 
[0028] The prostatic segment 116 is adjacent to a fourth 
section 120, Which includes an expandable proximal malecot 
121. As shoWn in FIGS. 1 and 2, the proximal malecot 121 is 
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disposed at about a 45" angle With respect to the prostatic 
segment 116 and is pointed in a distal direction. Alternatively, 
the proximal malecot can form an angle of about 0° to about 
90° With the prostatic segment. The proximal malecot 121 is 
formed Without slits and de?nes an enclosed annular structure 
extending from the stent body. The design of the malecot 121 
With an enclosed annular structure extending at an angle from 
the stent 100 creates a Way to anchor the stent 100 Within the 
urethra. The malecot 121 effectively engages the urethral Wall 
as a result of its angled structure, thereby counteracting the 
tendency of the stent 100 to migrate distally into the bladder. 
In addition, the angled structure of the malecot 121 prevents 
high prostatic pressure from collapsing the malecot 121, 
Which may restrict urine ?oW through the stent 100. Instead, 
because the malecot 121 is angled over the spring 158, Which 
reinforces the prostatic segment 116, if the prostate presses 
against the malecot 121, it does not collapse because it is 
supported by the reinforced prostatic segment 116. Also, the 
enclosed nature of the proximal malecot 121 smoothes the 
surface of the malecot 121 that engages the urethra, thereby 
preventing damage to the urethra, While still alloWing the 
malecot 121 to serve as an effective anchoring structure. 
Moreover, the enclosed proximal malecot 121 serves to mini 
miZe tissue in-groWth onto and through the stent 100. Tissue 
in-groWth can impair proper functioning of the stent, includ 
ing convenient removal of the stent from the urethra. 
[0029] The proximal malecot 121 is adjacent to a ?fth sec 
tion 125. The ?fth section 125 is generally tubular and is 
located at the proximal end of the stent 100. A retrieval suture 
145 is attached to the ?fth segment 125. For example, in one 
embodiment, the suture is attached to the stent by inserting 
the suture into holes cored into the Wall of the stent and 
subsequently tying a knot such that one suture end proximally 
extends through the length of urethra. The retrieval suture can 
be made of various materials including, but not limited to, 
mono?lament suture material. In certain embodiments, the 
suture is made of 2-0 polybutester. 
[0030] Both the distal 111 and proximal malecots 121 of 
the stent 100 are expandable. Prior to insertion, both malecots 
111, 121 are stretched into their collapsed extended positions 
(as shoWn in FIG. 13) so as to reduce the siZe of the stent 100 
pro?le for delivery. As such, the movable members 135 of the 
distal malecot 111 are substantially ?at and close to one 
another, causing the slits 130 to assume a narroW form. The 
proximal malecot 121 is also stretched into a collapsed 
extended position. As such, the proximal malecot 121 is 
extended and substantially straightened. 
[0031] Upon insertion, the malecots 111, 121 are released 
to their relaxed, untensioned positions. As such, the movable 
members 135 of the distal malecot 111 fold and, thus, are 
distanced from one another. In turn, the slits 130 Widen and 
enlarge as is shoWn in FIGS. 1 and 2. Similarly, upon inser 
tion, the proximal malecot 121 assumes its relaxed, unten 
sioned position in Which it is angled toWard the distal end of 
the stent 100, as is shoWn in FIGS. 1 and 2. 

[0032] When in position Within the body, the distal malecot 
sits Within the bladder neck. When in its expanded form (i.e., 
the movable members 135 are folded so as to Widen and 
enlarge the slits 130), the distal malecot 111 engages the 
bladder neck Wall, thereby preventing antero grade migration 
of the stent 100 proximally into the urethra. Urine Within the 
bladder enters the stent 100 through these slits 130 and enters 
the lumen 140 of the stent 100 for eventual release from the 
body. By comparison, When in position, the proximal malecot 

Jun. 5, 2008 

121 engages the prostatic urethral Wall, thereby preventing 
retrograde migration of the stent 1 00 distally toWard the blad 
der. 

[0033] The stent can be made of various materials includ 
ing, but not limited to, elastomeric rubber(s), thermoplastic 
material(s), or a combination thereof. The elastomeric rubber 
(s) and thermoplastic material(s) are able to Withstand con 
ditions of the inner body environment for the desired period 
of implantation. Various elastomeric rubber(s) and thermo 
plastic material(s) possess these characteristics and, thus, are 
suitable for forming the stent according to the invention. In 
certain embodiments, the stent is formed of a silicone poly 
mer. 

[0034] In certain embodiments, the stent is formed of elas 
tomeric rubber(s) or thermoplastic material(s) at loWer levels 
of hardness. As used herein, the terms “hard” and “soft,” and 
various grammatical forms thereof, are general terms meant 
to generally refer to a difference in properties, including, but 
not limited to, a relative measure of the durometer value of 
materials potentially used to form the stent. Use of soft mate 
rials can increase patient comfort during implantation of the 
stent Within the body and When the stent is in place Within the 
body. In addition, use of a softer rubber or thermoplastic 
material can impart the expandable and collapsible properties 
of the malecots. The ability of the stent to assume a loW pro?le 
for delivery is a useful feature for insertion and removal of the 
stent from the body. Stents according to the invention typi 
cally are formed of a material having a durometer value of less 
than about 60 on a ShoreA scale. In certain embodiments, the 
durometer value of the material Which the stent is constructed 
is less than about 50 on a Shore A scale, about 45 on a Shore 
A scale, about 40 on a Shore A scale, about 35 on a Shore A 
scale, about 30 on a Shore A scale, about 25 on a Shore A 
scale, or about 20 on a ShoreA scale. In certain embodiments, 
the stent is formed of a material having a durometer value of 
about 30 on a Shore A scale. In other embodiments, different 
portions of the stent (e.g., the distal malecot, the proximal 
malecot, and/or the proximal segment) may be formed in a 
manner such that some or all of these portions are constructed 
from a material or material(s) having a different durometer 
value (and, thus, some portions are harder or softer than 
others). The use of softer, non-rigid materials increases 
patient comfort and eases insertion and removal of the stent 
the body. 
[0035] The stent, and parts thereof, may be formed by a 
variety of techniques or a combination of techniques. In cer 
tain methods of making the stent according to the invention, 
the stent is formed by molding the stent as one integral piece. 
The entire structure of the stent, including the body, the distal 
malecot With its movable members, the proximal malecot and 
the Coude tip, are molded as one integral piece. As such, the 
stent is molded With the spring contained therein. In some 
embodiments, the malecots are molded in their expanded 
form. Molding techniques are used as appropriate to form the 
stent. 

[0036] Alternatively, the stent may be formed in parts. For 
example, the Coude tip, the distal malecot, and the proximal 
malecot are molded as separate pieces. In some embodi 
ments, the malecots are molded in their expanded form. The 
prostatic segment is extruded. Subsequently, the tWo molded 
malecots, the molded Coude tip, and the extruded prostatic 
segment are attached as appropriate through the use of adhe 
sives. Various adhesives including, but not limited to, a sili 
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cone adhesive of loW durometer, such as Room Temperature 
VulcaniZation (RTV) silicone, may be used to attach the 
pieces of the stent. 

[0037] The prostatic segment or the entire stent may be 
molded With the spring in place. Alternatively, the spring can 
be positioned Within the prostatic segment by Winding the 
spring into a radially compressed form and placing it Within 
the prostatic segment. Alternatively, the silicone stent can be 
initially sWollen by immersion in an appropriate solvent, 
thereby enlarging the openings and the lumen of the stent, 
folloWed by placing the spring Within the expanded lumen of 
the prostatic segment. The methods of making the stent as 
described herein are merely exemplary and are not intended 
to be the exclusive methods of manufacturing the stent. 

[0038] In an alternative embodiment, shoWn in FIG. 3, the 
stent 200 is designed in a similar manner to the embodiment 
shoWn in FIGS. 1 and 2. In this embodiment, the stent 200 has 
?ve sections 205,210,215,220,225. A ?rst section 205, 
including a Coude tip 206, is adjacent to a second section 210, 
including a distal 211. The distal malecot 211 possesses slits 
230 betWeen movable malecot 235 of the malecot 211. The 
second section 210 is adjacent to a third section 215, includ 
ing a tubular prostatic segment 216. A spring (not shoWn) is 
positioned Within the prostatic segment 216. The prostatic 
segment 216 is adjacent to a fourth segment 220, including a 
proximal malecot 221. By contrast to the embodiment shoWn 
in FIGS. 1 and 2, the proximal malecot 221 has slits 250 
betWeen six adjacent movable members 255, in a similar 
manner to the distal malecot 21 1. ln alternative embodiments, 
the proximal malecot can have feWer or more movable mem 
bers. For example, the proximal malecot can have tWo, three, 
four, ?ve, seven, eight, nine, ten, or more movable members. 
The slits 250 in this embodiment of the stent 200 are in ?uid 
communication With a lumen 240 extending through at least 
a portion of the stent 200. The proximal malecot 221 is 
adjacent to the ?fth tubular section 225, Which has an attached 
retrieval suture 245. The lumen 240 extends through the stent 
200 from the ?fth section 225 to the ?rst section 205. The 
lumen 240 terminates Within the Coude tip 206.Altematively, 
the lumen can extend through the entire stent. The malecots 
211,221 of the embodiment shoWn in FIG. 3 are expandable. 
The expandable malecots 211,221 operate in a similar man 
ner as the malecots having slits in the embodiment as shoWn 
in FIG. 1, and by a similar mechanism, as Will be described in 
further detail beloW. 

[0039] Referring to FIG. 7, an embodiment of an implan 
tation device in association With the stent 100 is shoWn. An 
introducer sheath 500 is designed so that its distal end is 
selectively detachable, via a bushing 510, from the proximal 
end of the stent 100. The bushing 510 is a tubular structure 
having an outer diameter of suf?cient siZe to produce an 
interference ?t With the inner diameter of the sheath 500 and 
the stent 100. The bushing 510 sits securely Within the inner 
diameter of both the distal end of the introducer sheath 500 
and the proximal end of the stent 100. The bushing 510 
extends farther into the introducer sheath 500 than into the 
stent 100, thereby creating greater friction and, therefore, a 
relatively stronger connection betWeen the sheath 500 and the 
bushing 510 than the stent 100 and the bushing 510. In addi 
tion, the inner diameter of the sheath 500 is slightly smaller 
than the inner diameter of the stent 100, also creating greater 
friction and therefore, a stronger connection betWeen the 
sheath 500 and the bushing 510 than betWeen the stent 100 
and the bushing 510. This difference in connection strength is 
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useful to facilitate removal of the introducer sheath 500 fol 
loWing implantation of the stent 100, alloWing the bushing 
510 to remain attached to the introducer sheath 500 and not to 
the stent 100. Detachment of the sheath 500 and the accom 
panying bushing 510 from the stent 100 is accomplished by 
simply pulling on the sheath 500. The bushing may be made 
of various materials including, but not limited to, polyole?ns, 
nylons, and combinations thereof. The introducer sheath may 
be made of various materials including, but not limited to, 
elastomeric rubber(s), thermoplastic material(s), or combina 
tions thereof. In certain embodiments, the introducer sheath is 
formed of a silicone polymer. 

[0040] The distal end of a barbed connector 515 is associ 
ated With the proximal end of the introducer sheath 500. For 
example, the distal end of the barbed connector is press ?tted 
into the proximal end of the introducer sheath. FIG. 9 shoWs 
a more detailed vieW of the barbed connector 515, the intro 
ducer sheath 500, and the bushing 510. 
[0041] A stylet 600, Whose proximal end is attached to the 
distal end of a stopcock 620, for example, via an inter-locking 
mechanism and adhesive, is designed for positioning through 
the lumens of the barbed connector 515, the introducer sheath 
500 and the stent 100. The distal end of the stopcock 620 is 
selectively detachable to the proximal end of the barbed con 
nector 515 (shoWn as detached) via an inter-locking mecha 
nism. For example, the distal end of the stopcock 620 has a 
luer ?tting 630 complementary to a luer ?tting 530 on the 
proximal end of the barbed connector 515. The stylet 600 has 
a balloon 610 near its distal end. In order to control in?ation 
and de?ation of the balloon 610, the stylet 600 is attached to 
the stopcock 620, Which includes a valve to prevent or permit 
in?ation or de?ation as appropriate. Accordingly, a syringe is 
attached to the proximal end of the stopcock 620, for 
example, via a luer ?tting 625 on the stopcock 620 and on the 
syringe (not shoWn). Upon opening the valve of the stopcock 
620, ?uid or a gas is injected into the balloon 610, for 
example, via an in?ation lumen running through the stylet 
600 and to the balloon 610. An aperture or apertures in the 
Wall of the stylet 600 alloWs communication betWeen the 
in?ation lumen and the balloon 610. Similarly, ?uid is 
removed the balloon 61 0, for example, via the in?ation lumen 
running through the stylet 600, using a syringe. The stylet 
may be made of various materials including, but not limited 
to, polyole?ns, nylons, or combinations thereof. The stylet 
600 is su?iciently rigid to apply pressure against the Coude 
tip 106 and to stretch the stent 100 into its collapsed extended 
form, as described in detail beloW. FIG. 10 shoWs a more 
detailed vieW of the stylet 600, the associated balloon 610, 
and stopcock 620. 
[0042] The balloon be made from a variety of materials. In 
certain embodiments, the balloon is formed of a silicone 
polymer. For example, the balloon is a silicone tube that is slid 
over the distal end of the stylet, to a position about 0.5 inches 
from the distal end of the stylet. The ends of the silicone tube 
are adhered to and tied by sutures to the stylet. In addition, 
adhesive, for example, epoxy adhesive, is layered over the 
sutures to secure the ends of the silicone tube to the stylet and 
to smooth the transition betWeen the stylet body and the 
balloon portion. Alternatively, the balloon can be formed 
through a bloW molding process. Brie?y, in the bloW molding 
process, a section of tubing is expanded about its middle 
section, leaving the ends (i.e., the bands) unexpanded. The 
bands are bonded to the stylet. Bonding can be accomplished 
through the use of an adhesive bond, through the use of a 
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shrink ?t bond, through the use of an RF bond, through the use 
of an ultrasonic bond, or through the use of a laser bond. 

[0043] Various methods can be used to insert the stent 
according to the invention Within the body. In one exemplary 
embodiment of a method for inserting a stent 100 according to 
the invention, the stent 100 is tensioned such that the malecots 
111, 121 are in their collapsed extended position prior to 
insertion of the stent 1 00 Within the body. The proximal end of 
the stent 100 is connected via the bushing 510 to the distal end 
of the insertion sheath 500. The proximal end of the insertion 
sheath 500, in turn, is press ?tted to the distal end of the 
barbed connector 515 so that the stent 100, the sheath 500 and 
the barbed connector 515 are attached linearly. The retrieval 
suture 145 extends the proximal end of the stent 100 through 
the lumen of the sheath 500 and the barbed connector 515. 
The suture 145 is tensioned and pulled back against the 
barbed connector 515. The stylet 600, attached to the distal 
end of the stopcock 620, is inserted through the barbed con 
nector 515, the insertion sheath 500, and the stent 100. The 
distal end of the stylet 600 abuts and pushes against the end of 
the lumen 140 inside of the Coude tip 106 of the stent 100 
(FIG. 14), causing the stent 100 and the malecots 111, 121 to 
stretch into their collapsed, extended positions as described 
earlier and as shoWn in FIG. 13. Once the stent 100 is 
stretched into its collapsed form, the luer ?ttings 530,630 
betWeen the barbed connector 515 and the stopcock 620 are 
locked such that the retrieval suture 145 is locked in its taut 
form betWeen the luer ?ttings 530,630. The syringe is con 
nected to the stylet 600 via luer ?tting 625 at the end of the 
stopcock 620. Air from the balloon 610. attached to the stylet 
600, is purged. For example, about four cc of sterile Water or 
saline is infused into the balloon 610 With a ?ve cc syringe. 
The balloon 610 is de?ated folloWed by closing the stopcock 
620 and removing the syringe from the stylet 600. Prior to 
insertion of the stent 100, the stent 100 should be lubricated 
With a sterile liquid or gel lubricant. 

[0044] The patient also is prepared prior to insertion of the 
stent 100 Within the urethra 715. The patient’s bladder 700 
should contain at least about 150 cc of ?uid prior to stent 100 
insertion. Also, about tWenty cc of an anesthetic lubricant is 
injected into the urethra 715 folloWed by occlusion or clamp 
ing of the penile meatus for about ?ve to ten minutes to 
prevent lubricant leakage prior to stent 100 placement. 
[0045] Upon preparation of the patient and the stent 100, 
the tensioned stent 100 and the associated implantation 
device are inserted into the urethral meatus. To alloW easy 
passage through the sphincter, the Coude tip 106 is pointed 
anteriorly While the patient is in a supine position. The stent 
100 is advanced sloWly and transurethrally until the Coude tip 
106 passes through the striated sphincter 720 and contacts the 
bladder 700 Wall. The ?oW of urine from the proximal end of 
the delivery system serves as con?rmation that the Coude tip 
106 has properly contacted the bladder 700 Wall. Then, the 
luer ?ttings 630,530 betWeen the stopcock 620 and the barbed 
connector 515 are unlocked in order to release the tension on 
the retrieval suture 145 and to remove the force of the distal 
end of the stylet 600 against the Coude tip 106. The malecots 
1 1 1, 121, thus, assume their relaxed form. The material form 
ing the stent 100 possesses an inherent shape memory prop 
erty by Which the material, once set, for example, by curing, 
may be compelled to stretch into an unnatural position by the 
exertion of an external force. HoWever, upon removal of the 
external force, the material Will reassume its relaxed position. 
As such, the release of tension on the retrieval suture 145 and 
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the removal of the stylet 600 pressure on the Coude tip 106, 
alloWs the proximal malecot 121 to assume its relaxed posi 
tion in Which it is angled toWard the distal end of the stent 100. 
Moreover, the movable members 135 of the distal malecot 
111 naturally fold and extend outWard so as to cause the slits 
130 to Widen and expand. The syringe, ?lled With sterile 
Water or saline, is reattached to the stopcock 620. The stop 
cock 620 is opened and the balloon 610 is in?ated With about 
four cc of ?uid from the syringe. In part, in?ation of the 
balloon 610 can serve to aid in the expansion of the distal 
malecot 111 into its anchoring form. After in?ation of the 
balloon 610, the syringe, retrieval suture 145, and stylet 600 
are simultaneously pulled back proximally so that the distal 
bladder malecot 111 contacts the bladder neck 705. At this 
point, the distal bladder malecot 111 and the expanded bal 
loon are seated in the bladder neck 705, and the prostatic 
segment 116 is positioned Within the urethra 715 surrounded 
by the prostate 710 (FIG. 15). The balloon 610 provides the 
structure that resists the entire stent 100 from being pulled out 
of the bladder 700 during the seating procedure but Which 
provides the manner in Which the distal bladder malecot 111 
is seated. Accordingly, the stent 100 is properly positioned 
Without having to perform additional procedures to ensure 
proper stent placement. After de?ation of the balloon 610, the 
syringe and the stylet 600 are sloWly retracted. The insertion 
sheath 500 is held during this process so as to maintain the 
stent 100 position. The insertion sheath 500 then is carefully 
retracted so as to detach the bushing 510 from the proximal 
end of the stent 100. The retrieval suture 145 is cut at the 
penile meatus or inside the meatus. The patient’s ability to 
control voiding con?rms satisfactory functioning of the stri 
ated sphincter 720. 
[0046] As shoWn in FIG. 11, upon insertion of the stent100 
and the associated implantation device, and prior to removal 
of the stylet 600 and the insertion sheath 500, the expanded 
distal malecot 111 is seated Within the bladder neck 705 of the 
bladder 700 so as to prevent proximal migration of the stent 
100. The prostatic segment 116 is positioned Within the pro 
static urethra 715 so as to maintain the patency of the pro static 
urethra 715 against collapsing prostate 710 pressure. The 
spring (not shoWn) Within the prostatic segment 115 provides 
structural support. The proximal malecot 120 is positioned 
Within the prostatic urethra 715 in its angled expanded form 
so as to prevent distal migration of the stent 100 into the 
bladder 700. The ?fth section 125 is positioned distal of the 
external striated sphincter 720 so as not to impair proper 
functioning of the sphincter 720 in controlling urine dis 
charge. 
[0047] In order to remove the stent 100 from the urethra, the 
urethra is ?lled With local anesthetic gel. The retrieval suture 
145 is gently but ?rmly pulled until the stent 100 is removed. 
[0048] Referring to FIGS. 4 and 5, an alternative embodi 
ment of the stent 300, a bulbar design, according to the inven 
tion is shoWn. Generally, the stent has a primary stent body 
390 attached to a bulbous urethral segment 370. The primary 
stent body 390 has ?ve sections 305, 310, 315, 320, 325. A 
?rst section 305, including a Coude tip 306, is located at the 
distal end of the primary stent body 390 and aids in insertion 
of the stent 300 Within the body. Formed With a rounded 
circular tip and a curved body, the Coude tip 306 is conve 
niently inserted Within and easily penetrates through the ure 
thra, thereby aiding in insertion and placement of the stent 
300 Within the body. A lumen 340 extends through the stent 
300 from the ?fth section 325 to the ?rst section 305. The 
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lumen 340 terminates Within the Coude tip 3 06. Alternatively, 
the lumen can extend through the entire stent. The section 3 05 
is adjacent to a second section 310, Which includes an 
expandable distal malecot 311. The distal malecot 310 has 
slits 330 betWeen four adjacent movable members 335 of the 
malecot 310. These slits 330 are in ?uid communication With 
the lumen 340. In alternative embodiments, the distal malecot 
can have feWer or more movable members. For example, the 
distal malecot can have tWo, three, ?ve, six, seven, eight, or 
more movable members. 

[0049] The distal malecot 320, in turn, is adjacent to a third 
segment 315, Which includes a prostatic segment 316. The 
prostatic segment 316 is generally tubular With the lumen 340 
running therethrough. A spring 358 reinforcing member is 
positioned Within the prostatic segment 316 to provide struc 
tural support. The reinforcing member, such as a spring, may 
take other con?gurations, such as a coil or individual rings, 
and may be made of various materials including, but not 
limited to, plastics and metals, for example, stainless steel, 
titanium, and nitinol, Which and provide structural support. In 
certain embodiments, the spring is made of stainless steel 
Wire. The spring 358 or other type of reinforcing member 
provides for ?exibility along the longitudinal axis of the 
prostatic segment, While at the same time possessing su?i 
cient radial strength to Withstand pressure of the prostatic 
urethral Wall against the prostatic segment 316. 
[0050] The prostatic segment 316 is adjacent to a fourth 
section 320, Which includes an expandable proximal malecot 
321. As shoWn in FIGS. 4 and 5, the proximal malecot 321 is 
disposed at about a 45° angle With respect to the prostatic 
segment 316 and is pointed in a distal direction. Alternatively, 
the proximal malecot can form an angle of about 0° to about 
90° With the prostatic segment. The proximal malecot 321 is 
formed Without slits and de?nes an enclosed annular structure 
extending from the stent body. The design of the malecot 321 
With an enclosed annular structure extending at an angle from 
the stent 300 creates a Way by Which to anchor the stent 300 
Within the urethra. The malecot 321 effectively engages the 
urethral Wall as a result of its angled structure, thereby coun 
teracting the tendency of the stent 300 to migrate distally into 
the bladder. In addition, the angled structure of the malecot 
321 prevents high prostatic pressure from collapsing the 
malecot 321 Which may restrict urine ?oW through the stent 
300. Instead, because the malecot 321 is angled over the 
spring 358, Which reinforces the prostatic segment 316, if the 
prostate presses against the malecot 321, it does not collapse 
because it is supported by the reinforced prostatic segment 
316. Also, the enclosed nature of the proximal malecot 321 
smoothes the surface of the malecot 321 that engages the 
urethra, thereby preventing damage to the urethra, While still 
alloWing the malecot 321 to serve as an effective anchoring 
structure. Moreover, the enclosed proximal malecot 321 
serves to minimize tissue in-groWth onto and through the 
stent 300. Tissue in-groWth can impair proper functioning of 
the stent, including convenient removal of the stent from the 
urethra. 
[0051] The proximal malecot 321 is adjacent to a ?fth sec 
tion 325. The ?fth section 325 is generally tubular and is 
located at the proximal end of the primary stent body 390. 
[0052] By comparison to the non-bulbar design embodi 
ments described earlier, the bulbar design embodiment 300 
according to the invention has a bulbous urethral segment 370 
attached to the primary stent body 390. The bulbous urethral 
segment 370 is attached to the primary stent body 390 by at 
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least one connector suture 360. The connector suture 360 is 
attached at the proximal end of the primary stent body 390 
and at the distal end of the bulbous urethral segment 370. For 
example, the connector suture is inserted into holes cored 
through the Walls of the proximal end of the primary stent 
body and of the distal end of the bulbous urethral segment, 
respectively. The connector can take a form other than a 
suture, so long as the connector provides for normal function 
ing of the urethral sphincter While the stent is in place. The 
bulbous urethral segment 370 is a generally tubularbody With 
a lumen 395 running therethrough. The bulbous urethral seg 
ment 370 has an optional bulbar malecot 365. The bulbar 
malecot 365 is formed so as to possess slits 380 betWeen 
adjacent movable members 375 of the malecot 365. The 
bulbar malecot functions, in part, to provide additional resis 
tance against migration of the stent in the distal direction 
toWard the bladder. 

[0053] A retrieval suture 345 is attached to the bulbous 
urethral segment 370. For example, in one embodiment, the 
retrieval suture is attached to the stent by inserting the suture 
into holes cored into a Wall of the bulbous urethral segment. 
The retrieval suture and the connector suture can be made of 
various materials including, but not limited to, mono?lament 
suture material. In certain embodiments, the sutures are made 
of 2-0 polybutester. 
[0054] Each of the distal 311, proximal 321, and bulbar 365 
are expandable. Prior to insertion, the malecots 311, 321, 365 
are stretched into their collapsed extended positions (in a 
similar manner to the ?rst embodiment as shoWn in FIG. 13), 
so as to reduce the siZe of the stent 300 pro?le for delivery. As 
such, the movable members 335,375 of the distal 311 and 
bulbar 365 malecots are substantially ?at and close to one 
another, causing the slits 330, 380 to assume narroW forms. 
The proximal malecot 321 is also stretched into a collapsed, 
extended position. As such, the proximal malecot 321 is 
extended and substantially straightened. 
[0055] Upon insertion, the malecots 311,321,365 are 
released to their relaxed, untensioned positions. As such, the 
movable members 335 of the distal malecot 311 fold and, 
thus, are distanced from one another. Similarly, the movable 
members 375 of the bulbar malecot 365 bulge outWard and, 
thus, are also distanced one another. In turn, the slits 330,380 
Widen and enlarge as shoWn in FIGS. 4 and 5. Similarly, upon 
insertion, the proximal malecot 321 assumes its relaxed, 
untensioned position in Which it is angled toWard the distal 
end of the stent 300 as shoWn in FIGS. 4 and 5. 

[0056] When in position Within the body, the distal malecot 
311 sits Within the bladder neck. When in its expanded form 
(i.e., the movable members 335 are folded so as to Widen and 
enlarge the slits 330), the distal malecot 311 engages the 
bladder neck Wall, thereby preventing anterograde migration 
of the stent 300 proximally into the urethra. Urine Within the 
bladder enters the stent through these slits 330 and enters the 
lumen 340 of the stent 300 for eventual release from the body. 
By comparison, When in position, the proximal malecot 321 
engages the pro static urethral Wall, thereby preventing retro 
grade migration of the stent 300 distally toWard the bladder. 
The bulbar malecot 365, When in position, engages the ure 
thral Wall and provides additional resistance against both 
distal migration of the stent toWard the bladder and proximal 
migration of the stent aWay from the bladder. When the stent 
is properly positioned, the connector sutures span the urethral 
sphincter, thereby able for proper functioning of the sphincter 



US 2008/0133025 A1 

While the stent is in place. The sphincter is allowed to con 
strict and expand around the connector sutures so as to prop 
erly control urine How. 
[0057] The stent can be of materials including, but not 
limited to elastomeric rubber(s), thermoplastic material(s), or 
a combination thereof. The elastomeric rubber(s) and ther 
moplastic material(s) are able to Withstand conditions of the 
inner body environment for the desired period of implanta 
tion. Various elastomeric rubber(s) or thermoplastic material 
(s) possess this characteristic and, thus, are suitable for form 
ing the stent according to the invention. In certain 
embodiments, the stent is formed of a silicone polymer. 
[0058] In certain embodiments, the stent is formed of elas 
tomeric rubber(s) or thermoplastic material(s) at loWer levels 
of hardness. As used herein, the terms “hard” and “soft,” and 
various grammatical forms thereof, are general terms meant 
to generally refer to a difference in properties, including, but 
not limited to, a relative measure of the durometer value of 
materials potentially used to form the stent. Use of soft mate 
rials can increase patient comfort during implantation of the 
stent Within the body and When the stent is in place Within the 
body. In addition, use of a softer rubber or thermoplastic 
material can impart the expandable and collapsible properties 
of the malecots. The ability of the stent to assume a loW pro?le 
for delivery is a useful feature for insertion and removal of the 
stent from the body. Stents according to the invention typi 
cally are formed of a material having a durometer value of less 
than about 60 on a ShoreA scale. In certain embodiments, the 
durometer value of the material from Which the stent is con 
structed is less than about 50 on a Shore A scale, about 45 on 
a Shore A scale, about 40 on a Shore A scale, about 35 on a 
Shore A scale, about 30 on a Shore A scale, about 25 on a 
Shore A scale, or about 20 on a Shore A scale. In certain 
embodiments, the stent is formed of a material having a 
durometer value of about 30 on a Shore A scale. In other 
embodiments, different portions of the stent (e.g., the distal 
malecot, the proximal malecot, the bulbar malecot, and/ or the 
proximal segment) may be formed in a manner such that some 
or all of these portions are constructed from a material or 
material(s) having a different durometer value (and, thus, 
some portions are harder or softer than others). The use of 
softer, non-rigid materials increases patient comfort and 
eases insertion and removal of the stent from the body. 

[0059] The stent, and parts thereof, may be formed by a 
variety of techniques or a combination of techniques. In cer 
tain methods of making the stent according to the invention, 
the stent is formed by molding each of the primary stent body 
and the bulbous urethral segments as one integral piece. The 
entire structure of the primary stent body, including the pro 
static segment, the distal malecot With its movable members, 
the proximal malecot and the Coude tip, are molded as one 
integral piece. As such, the primary stent body is molded With 
the spring contained therein. In addition, the bulbous urethral 
segment is molded as one integral piece. In some embodi 
ments, the malecots are molded in their expanded position. 
Molding techniques may be used as appropriate to form the 
stent. The bulbous urethral segment and the primary stent 
body are connected by inserting the at least one connector 
suture into holes cored into Walls of the primary stent body 
and the bulbous urethral segment, respectively. 
[0060] Alternatively, the stent may be formed in parts. For 
example, the Coude tip, the distal malecot, the proximal 
malecot, and the bulbous urethral segment are molded as 
separate pieces. In some embodiments, the malecots are 
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molded in their expanded position. The prostatic segment is 
extruded. Subsequently, the tWo molded malecots, the 
molded Coude tip, and the extruded prostatic segment are 
attached as appropriate through the use of adhesives. Various 
adhesives including, a silicone adhesive of loW durometer, 
such as Room Temperature VulcaniZation (RTV) silicone 
may be used to attach the pieces of the stent. Subsequently, 
the bulbous urethral segment and the primary stent body are 
attached via the at least one connector suture as described 
above. 

[0061] The prostatic segment or the primary stent body 
may be molded With the spring in place. Alternatively, the 
spring can be positioned Within the prostatic segment by 
Winding the spring into a radially compressed form and plac 
ing it Within the prostatic segment. Alternatively, the silicone 
primary stent body can be initially sWollen by immersion in 
an appropriate solvent, thereby enlarging the openings and 
the lumen of the primary stent body, folloWed by placing the 
spring Within the expanded lumen of the prostatic segment. 
[0062] As described earlier, the retrieval suture 345 is 
attached to the proximal end of the bulbous urethral segment 
370. The methods of making the stent as described herein are 
merely exemplary and are not intended to be the exclusive 
methods of manufacturing the stent. 
[0063] In an alternative embodiment as shoWn in FIG. 6, the 
stent 400 is designed in a similar manner to the embodiment 
shoWn in FIGS. 4 and 5. In this embodiment, the stent 400 has 
a primary stent body 490 having ?ve sections 405,410,415, 
420,425. A ?rst section 405, including a Coude tip 406, is 
adjacent to a second section 410, including a distal malecot 
411. The distal malecot 411 possesses slits 430 betWeen mov 
able members 435 of the malecot 410. The second section 410 
is adjacent to a third section 415, including a tubular prostatic 
segment 416. A spring (not shoWn) is positioned Within the 
prostatic segment 416. The prostatic segment 416 is adjacent 
to a fourth segment 420, including a proximal malecot 421. 
By contrast to the embodiment shoWn in FIGS. 4 and 5, the 
proximal malecot 421 has slits 450 betWeen six adjacent 
movable members 455, in a similar manner as the distal 
malecot 411. In alternative embodiments, the proximal male 
cot can have feWer or more movable members. For example, 

the proximal malecot can have tWo, three, four, ?ve, seven, 
eight, nine, ten, or more movable members. The slits 450 in 
this embodiment of the stent 400 are in ?uid communication 
With a lumen 440 extending through at least a portion of the 
primary stent body 490. The proximal 421 is adjacent to a ?fth 
tubular section 425. The lumen 440 extends through the stent 
400 from the ?fth section 425 to the ?rst section 405. The 
lumen 440 terminates Within the Coude tip 406 . Alternatively, 
the lumen can extend through the entire stent. The ?fth tubu 
lar section 425 is attached to a bulbous urethral segment 470 
by at least one connecting suture 460. The bulbous urethral 
segment 470, de?ning a lumen 495, has a bulbar malecot 465 
having slits 480 betWeen adjacent members 475. A retrieval 
suture 445 is attached near or at the proximal end of the 
bulbous urethral segment 470. The malecots 411,421,465 of 
the embodiment shoWn in FIG. 6 are expandable. The 
expandable malecots 411,421,465 operate in a similar man 
ner as the malecots having slits in the third embodiment as 
shoWn in FIGS. 4 and 5, and by a similar mechanism, as Will 
be described in further detail beloW. 

[0064] Referring to FIG. 8, an embodiment of an implan 
tation device in association With the stent 300 is shoWn. An 
introducer sheath 500 is designed so that its distal end is 
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selectively detachable, via a bushing 510, from the proximal 
end of the bulbous urethral segment 370. The bushing 510 is 
a tubular structure having an outer diameter of su?icient siZe 
to produce an interference ?t With the inner diameter of the 
sheath 500 and the bulbous urethral segment 370. The bush 
ing 510 sits securely Within the inner diameter of both the 
distal end of the introducer sheath 500 and the proximal end 
of the bulbous urethral segment 370. The bushing 51 0 extends 
farther into the introducer sheath 500 than into the bulbous 
urethral segment 370, thereby creating greater friction and, 
therefore, a relatively stronger connection betWeen the sheath 
500 and the bushing 510 than the stent 300 and the bushing 
510. In addition, the inner diameter of the sheath 500 is 
slightly smaller than the inner diameter of the bulbous ure 
thral segment 370, also creating greater friction and therefore, 
a stronger connection betWeen the sheath 500 and the bushing 
510 than betWeen the stent 300 the bushing 510. This differ 
ence in connection strength is useful to facilitate removal of 
the introducer sheath 500 folloWing implantation of the stent 
300, alloWing the bushing 510 to remain attached to the 
introducer sheath 500 and not to the stent 300. Detachment of 
the sheath 500 and the accompanying bushing 510 from the 
stent 300 is accomplished by simply pulling on the sheath 
500. The bushing may be made of various materials includ 
ing, but not limited to, polyole?ns, nylons, and combinations 
thereof. The introducer sheath may be made of various mate 
rials including, but not limited to, elastomeric rubber(s), ther 
moplastic material(s), or combinations thereof. In certain 
embodiments, the introducer sheath is formed of a silicone 
polymer. 
[0065] The distal end ofa barbed connector 515 is associ 
ated With the proximal end of the introducer sheath 500. For 
example, the distal end of the barbed connector is press ?tted 
into the proximal end of the introducer sheath. FIG. 9 shoWs 
a more detailed vieW of the barbed connector 515, the intro 
ducer sheath 500, and the bushing 510. 
[0066] A stylet 600, Whose proximal end is attached to the 
distal end of a stopcock 620, for example, via an inter-locking 
mechanism and adhesive, is introduced through the length of 
the barbed connector 515, the introducer sheath 500 and the 
entire stent 300. The distal end of the stopcock 620 is selec 
tively detachable to the proximal end of the barbed connector 
515 (shoWn as detached) via an inter-locking mechanism. For 
example, the distal end of the stopcock has a luer ?tting 630 
complementary to a luer ?tting 53 0 on the proximal end of the 
barbed connector 515. The stylet 600 has a balloon 610 near 
its distal end. In order to control in?ation and de?ation of the 
balloon 610, the stylet 600 is attached to the stopcock stent 
620, Which includes a valve to prevent or permit in?ation or 
de?ation as appropriate. Accordingly, a syringe is attached to 
the proximal end of the stopcock 620, for example, via a luer 
?tting 625 on the stopcock k20 and on the syringe (not 
shoWn). Upon opening the valve of the stopcock 620, ?uid or 
a gas is injected into the balloon 610, for example, via an 
in?ation lumen running through the stylet 600 and to the 
balloon 610. An aperture or apertures in the Wall of the stylet 
600 alloWs communication betWeen the in?ation lumen and 
the balloon 610. Similarly, ?uid is removed the balloon 610, 
for example, via the in?ation lumen running through the 
stylet 600, using a syringe. The stylet may be made of various 
materials including, but not limited to, polyole?ns, nylons, or 
combinations thereof. The stylet 600 is su?iciently rigid to 
apply pressure against the Coude tip 306 and to stretch the 
device 300 into its collapsed form, as described in more detail 
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beloW. FIG. 10 shoWs a more detailed vieW of the stylet 600, 
the associated balloon 610, and the stopcock 620. 
[0067] The balloon may be made from a variety of materi 
als. In certain embodiments, the balloon is formed of a sili 
cone polymer. For example, the balloon is a silicone tube that 
is slid over the distal end of the stylet to a position, about 0.5 
inches the distal end of the stylet. The ends of the silicone tube 
are adhered to and tied by sutures to the stylet. In addition, 
adhesive, for example, epoxy adhesive, is layered over the 
sutures to secure the ends of the silicone tube to the stylet and 
to smooth the transition betWeen the stylet body and the 
balloon portion. Alternatively, the balloon can be formed 
through a bloW molding process. Brie?y, in the bloW molding 
process, a section of tubing is expanded about its middle 
section, leaving the ends (i.e., the bands) unexpanded. The 
bands are bonded to the stylet. Bonding can be accomplished 
through the use of an adhesive bond, through the use of a 
shrink ?t bond, through the use of an RF bond, through the use 
of an ultrasonic bond, or through the use of a laser bond. 

[0068] Various methods can be used to insert the stent 
according to the invention Within the body. In one exemplary 
embodiment of a method for inserting a stent 3 00 according to 
the invention, the stent 300 is tensioned such that the malecots 
311,321,365 are in their collapsed extended position prior to 
insertion of the stent 3 00 Within the body. The proximal end of 
the bulbous urethral segment 370 of the stent 300 is connected 
via the bushing 510 to the distal end of the insertion sheath 
500. The proximal end of the insertion sheath 500, in turn, is 
press ?tted to the distal end of the barbed connector 515 so 
that the stent 300, the sheath 500 and the barbed connector 
515 are attached linearly. The retrieval suture 345 extends 
through the lumen of the sheath 500 and the barbed connector 
515. The suture 345 is tensioned and pulled back against the 
barbed connector 515. The stylet 600, attached to the distal 
end of the stopcock 620 is inserted through the barbed con 
nector 515, the insertion sheath 500, and the entire stent 300, 
including both the bulbous urethral segment 370 and the 
primary stent body 390. The distal end of the stylet 600 abuts 
and pushes against the end of the lumen 340 inside of the 
Coude tip 306 of the stent 300 (as shoWn for the non-bulbar 
embodiment in FIG. 14) causing the stent 300 and the male 
cots 311, 321, 365 to stretch into their collapsed extended 
positions, as described earlier. Once the stent is stretched into 
its collapsed form, the luer ?ttings 530. 630 betWeen the 
barbed connector 515 and the stopcock 620 are locked, such 
that the retrieval suture is locked in its taut form betWeen the 
luer ?ttings 530,630. The syringe is connected to the stylet 
600 via a luer ?tting 625 at the proximal end of the stopcock 
620. Air from the balloon 610, attached to the stylet 600, is 
purged. For example, about four cc of sterile Water or saline is 
infused into the balloon 610 With a ?ve cc syringe. The 
balloon is de?ated folloWed by closing the stopcock 620 and 
removing the syringe from the stylet 600. Prior to insertion of 
the stent 300, the stent 300 should be lubricated With a sterile 
liquid or gel lubricant. 
[0069] The patient also is prepared prior to insertion of the 
stent 300 Within the urethra. The patient’s bladder 700 should 
contain at least about 150 cc of ?uid prior to stent 300 inser 
tion. Also, about tWenty cc of an anesthetic lubricant is 
injected into the urethra 715 folloWed by occlusion or clamp 
ing of the penile meatus for about ?ve to ten minutes to 
prevent lubricant leakage prior to stent 300 placement. 
[0070] Upon preparation of the patient and the stent 300, 
the tensioned stent 300 and associated implantation device 
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are inserted into the urethral meatus. To allow easy passage 
through the sphincter, the Coude tip 306 is pointed anteriorly 
While the patient is in a supine position. The stent 300 is 
advanced sloWly and transurethrally until the Coude tip 306 
passes through the striated sphincter 720 and contacts the 
bladder 700 Wall. The ?oW of urine the proximal end of the 
delivery system serves as con?rmation that the Coude tip 306 
has properly contacted the bladder 700 Wall. Then, the luer 
?ttings 630, 530 betWeen the stopcock 620 and the barbed 
connector 515 are unlocked in order to release the tension on 
the retrieval suture 345 and to remove the force of the distal 
end of the stylet 600 against the Coude tip 306. The malecots 
311, 321, 365, thus assume their relaxed form. The material 
forming the stent 300 possesses an inherent shape memory 
property by Which the material, once set, for example, by 
curing, may be compelled to stretch into an unnatural position 
by the exertion of an external force. HoWever, upon removal 
of the external force, the material Will reassume its relaxed 
position. As such, the release of tension on the retrieval suture 
345 and the removal of the stylet 600 pressure on the Coude 
tip 306, alloWs the proximal malecot 321 to assume its relaxed 
position in Which it is angled toWard the distal end of the stent 
300. Moreover, the movable members 335 of the distal male 
cot 311 naturally fold and extend outWard so as to cause the 
slits 330 to expand. Similarly, the movable members 375 of 
the bulbar malecot 365 naturally bulge outWard so as to cause 
the slits 380 to Widen and expand. The syringe, ?lled With 
sterile Water or saline, is reattached to the stopcock 620 at the 
luer ?tting 625. The stopcock 620 is opened and the balloon 
is in?ated With about four cc of ?uid from the syringe. In part, 
in?ation of the balloon 610 can serve to aid in the expansion 
of the distal malecot 311 into its anchoring form. After in?a 
tion of the balloon 610, the syringe, retrieval suture 345, and 
stylet 600 are simultaneously pulled back proximally so that 
the distal bladder malecot 311 contacts the bladder neck 705. 
At this point, the distal bladder malecot 311 and the expanded 
balloon are seated in the bladder neck 705, and the prostatic 
segment 316 is positioned Within the urethra 715 surrounded 
by the prostate 710 (as shoWn for the ?rst embodiment in FIG. 
15). The bulbous urethral segment 370 is seated in the urethra 
715 proximal to the external striated sphincter 720. The bal 
loon 610 provides the structure that resists the entire stent 300 
from being pulled out of the bladder 700 during the seating 
procedure but Which provides the manner in Which the distal 
bladder malecot is seated. Accordingly, the stent 300 is posi 
tioned Without having to perform additional procedures to 
ensure proper stent placement. After de?ation of the balloon 
610, the syringe and the stylet 600 are sloWly retracted. The 
introduction sheath 500 is held during this process so as to 
maintain the stent 300 position. The insertion sheath 500 then 
is carefully retracted so as to detach the bushing 510 the 
proximal end of the bulbous urethral segment 370. The 
retrieval suture 345 is cut at the penile meatus or inside the 
meatus. The patient’s ability to control voiding con?rms sat 
isfactory functioning of the striated sphincter 720. 
[0071] As shoWn in FIG. 12, upon insertion of the stent 300 
and the associated implantation device and prior to removal of 
the insertion sheath 500 and the stylet 600, the expanded 
distal malecot 310 is seated Within the bladder neck 705 of the 
bladder 700 so as to prevent proximal migration of the stent 
300. The prostatic segment 315 is positioned Within the pro 
static urethra 715 so as to maintain the patency of the prostatic 
urethra 715 against collapsing prostate 710 pressure. The 
spring (not shoWn) Within the prostatic segment 315 provides 
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additional structural support. The proximal malecot 320 is 
positioned Within the prostatic urethra 710 in its angled 
expanded form so as to prevent distal migration of the stent 
300 into the bladder 700. The ?fth section 325 is positioned 
distal of the external striated sphincter 720 so as not to impair 
proper functioning of the sphincter 720 in controlling urine 
discharge. The connecting sutures 360 generally span the 
length of the urethra 715 surrounded by the external striated 
sphincter 720, so as to alloW normal function of the sphincter 
720. The bulbous urethral segment 375 is positioned Within 
the urethra 715 proximal to the sphincter 720, also alloWing 
for proper function of the sphincter 720. 
[0072] In order to remove the stent 300 from the urethra 
715, the urethra 715 is ?lled With local anesthetic gel. The 
retrieval suture 345 is gently but ?rmly pulled until the stent 
300 is removed. 
[0073] While the invention has been shoWn and described 
With reference to speci?c embodiments, it should be under 
stood by those skilled in the art that various changes in form 
and detail may be made therein Without departing from the 
spirit and scope of the invention. 

1. A stent comprising: 
a ?rst member including a proximal end portion, and a 

distal end portion and de?ning a ?rst lumen, the ?rst 
member including a ?rst retention portion at the distal 
end portion and a second retention portion at the proxi 
mal end portion, the second retention portion extending 
distally from the ?rst member; and 

a second member connected to the ?rst member, the second 
member de?ning a second lumen, the second member 
including a retention portion. 

2. The stent of claim 1, Wherein one of the ?rst retention 
portion of the ?rst member and the retention portion of the 
second member includes at least tWo portions having at least 
one slit therebetWeen. 

3. The stent of claim 1, Wherein the ?rst retention portion of 
the ?rst member has a diameter larger than a diameter of the 
second retention portion of the ?rst member. 

4. The stent of claim 1, Wherein the ?rst retention portion of 
the ?rst member includes at least tWo portions having at least 
one slit therebetWeen, the at least tWo portions being capable 
of folding such that the siZe of the at least one slit is larger 
When the at least tWo portions are in a ?rst position than When 
the at least tWo portions are in a second position. 

5. The stent of claim 1, Wherein the second member is 
connected to the ?rst member by at least one connector 
suture. 

6. The stent of claim 1, further comprising a reinforcing 
member disposed Within a Wall of the ?rst member. 

7. The stent of claim 1, further comprising a spring dis 
posed Within a Wall of the ?rst member. 

8. The stent of claim 6, further comprising a plurality of 
rings disposed Within a Wall of the ?rst member. 

9. The stent of claim 1, Wherein at least a portion of the 
second retention portion of the ?rst member is disposed dis 
tally of an end portion of the reinforcing member. 

10. A stent comprising: 
a member including a proximal end portion and a distal end 

portion and de?ning a lumen, the member including a 
?rst retention portion at the distal end portion, a rein 
forcing member, and a second retention portion at the 
proximal end portion, the second retention portion 
extending from the member in a distal direction such that 
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at least a portion of the second retention portion is dis 
posed distally of an end portion of the reinforcing mem 
ber. 

11. The stent of claim 1 0, Wherein the ?rst retention portion 
has a diameter larger than a diameter of the second retention 
portion. 

12. The stent of claim 1 0, Wherein the ?rst retention portion 
includes at least tWo portions having at least one slit therebe 
tWeen, the at least tWo portions being capable of folding such 
that the siZe of the at least one slit is larger When the at least 
tWo portions are in a ?rst position than When the at least tWo 
portions are in a second position. 

13. The stent of claim 10, Wherein the reinforcing member 
is disposed Within a Wall of the member. 

14. The stent of claim 10, the memberbeing a ?rst member, 
the stent further comprising a second member attached to the 
?rst member, the second member de?ning a lumen and 
including a retention portion. 

15. The stent of claim 10, the memberbeing a ?rst member, 
the stent further comprising a second member attached to the 
?rst member by at least one connector suture, the second 
member de?ning a lumen and including a retention portion. 
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16. The stent of claim 10, Wherein the reinforcing member 
includes a spring. 

17. The stent of claim 10, Wherein the reinforcing member 
includes a plurality of rings. 

18. The stent of claim 10, Wherein the lumen extends the 
length of the member. 

19. The stent of claim 10, Wherein the lumen terminates at 
a Coude tip at the distal end portion of the member. 

20. A stent comprising: 
a ?rst conduit de?ning a ?rst lumen, a proximal end, and a 

distal end, the ?rst conduit comprising a ?rst retention 
portion at the distal end, the ?rst conduit further com 
prising a spring disposed Within the ?rst conduit and a 
second retention portion at the proximal end comprising 
an enclosed annular structure surrounding and protrud 
ing from the ?rst conduit, the enclosed annular structure 
being angled over the spring and disposed at an angle 
relative to the ?rst conduit and pointed in a distal direc 
tion; and 

a second conduit connected to the ?rst conduit, the second 
conduit de?ning a second lumen, the second conduit 
comprising a third retention portion. 

* * * * * 


