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(57) ABSTRACT 

A prosthesis intended for the treatment of a natural lumen or 
tract of a human or animal body through which a flow is 
effected on either side of a sphincter is disclosed. The 
prosthesis comprises at least one tubular element, in par 
ticular of cylindrical shape which is sufficiently flexible to 
conform to the natural lumen, but sufficiently rigid to 
maintain an artificial passage in the lumen, and is intended 
to be placed in the natural lumen. The wall of the tubular 
element comprises a relatively smooth and soft biocompat 
ible material. Such as silicone rubber, at least in its outer part. 
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PROSTHESIS INTENDED FOR THE TREATMENT 
OF ANATURAL LUMEN OR TRACT, IN 
PARTICULAR AN ENDO-URETHRAL 

PROSTHESIS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This is a Continuation of U.S. application Ser. No. 
10/447,110 filed May 29, 2003, which is a Continuation of 
U.S. application Ser. No. 09/899,112 filed Jul. 6, 2001 (now 
U.S. Pat. No. 6,576,008), which is a Continuation-in-Part of 
U.S. application Ser. No. 09/032,978 filed Mar. 2, 1998 (now 
U.S. Pat. No. 6,290,666), which is a Division of U.S. 
application Ser. No. 08/501,140 (now U.S. Pat. No. 5,766, 
209), which a National Stage application of PCT/FR/94/ 
00171 filed Feb. 16, 1994. The entire disclosure of the prior 
applications is hereby incorporated by reference herein in its 
entirety. 

BACKGROUND 

0002 The present invention relates to the treatment of 
natural lumina or tracts of the human or animal body through 
which a transit or flow of a fluid is effected, in particular a 
body fluid, either liquid or gaseous, on either side of a 
sphincter. The urinary, respiratory, digestive, and gyneco 
logical tracts constitute natural lumina within the meaning of 
the present invention. 
0003 "Treatment” is understood to mean both an inter 
vention of a mechanical type, aiming to re-establish a flow 
which has previously been disturbed or prevented on 
account of an obstruction or a stenosis of the natural lumen, 
and also a treatment or intervention with a therapeutic 
objective, for example, to control the cicatrization of the 
wall of the natural lumen after Surgical intervention, or to 
reduce hyperplasia of an organ or gland Surrounding this 
same lumen. 

0004 The present invention will be introduced, defined 
and described, by way of a non-limiting example, with 
reference to the endo-urethral prostheses which are used in 
the urethra in connection with the striated muscular sphinc 
ter. 

0005. In accordance with the document FR-A-2 667 783, 
an endo-urethral prosthesis has been described which con 
sists of a tubular element, of general cylindrical shape, 
whose wall comprises a relatively smooth and soft biocom 
patible material, for example a silicone rubber, at least in its 
outer part. This tubular element is sufficiently flexible to 
conform to the anatomical profile of the urethra and to its 
movements, but Sufficiently rigid, particularly in the radial 
or diametral direction, to maintain an artificial passage in the 
urethra. This tubular element is intended to be placed in the 
urethra, without passing through the striated muscular 
sphincter, in the prostatic segment and/or in any one of the 
membranous, bulbar, perineal, and penile segments. 
0006 “Tubular element' is understood to mean any ele 
ment whose outer Surface is described by a generatrix 
corresponding to a straight or curved line, or other line, 
about an axis. 

0007 According to the document FR-A-2 667 783, the 
tubular element is supported in the urethra principally by the 
elastic bearing of the wall of said element, in radial exten 
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Sion, against the urethral wall, and secondarily by various 
notches formed in the wall of the same tubular element, 
freeing catches which fasten on the urethral wall, somewhat 
in the manner of scales. 

0008. In practice, such a prosthesis is not self-stabilizing, 
for various reasons: 

0009 the elastic bearing of the tubular element is insuf 
ficient to Support it in position in the urethra, except by 
providing or obtaining a very Substantial bearing which is 
likely to damage the urethral wall, leading to the patient 
experiencing pain, and in any case rendering the withdrawal 
of the implanted prosthesis difficult or impossible, 
0010 the fastening catches, or scales, cooperate with the 
urethral wall, in its longitudinal direction, only in the sense 
of precluding or limiting the descent of the prosthesis; these 
fastening catches cannot therefore prevent the prosthesis 
from ascending, 
0011 the externally smooth nature of the tubular element 
encourages its natural sliding against the urethral wall, in 
particular during the various movements of the urethra, 
0012 and, finally, the various notches constitute as many 
punctiform bearing Surfaces, or Zones of turbulence, on 
which both the static pressure and the dynamic pressure of 
the urinary flow act during miction; this has the result of 
encouraging the descent of the urethral prosthesis. 

0013 In accordance with the document WO91/16005, 
metal prostheses are furthermore known which consist of 
two metal elements, each consisting of metal coils, either 
contiguous or non-contiguous, which are intended to be 
arranged in the urethra on either side, respectively, of the 
striated muscular sphincter. For each element, these coils, 
which are compressible in a centripetal manner and are 
expansible in a centrifugal manner, define, in their expanded 
position, an enveloping Surface with a cross section varying 
from one end to the other. 

0014 Prostheses are also known which consist of a 
metallic or non-metallic tube which is perforated and is 
expansible at the moment of its implantation in the urethra. 
0015. At present, the various urethral prostheses pro 
posed and described have been unable to reconcile: 
0016 on the one hand, self-stabilization, which presup 
poses in one way or another, in the previous solutions, a 
certain anchoring of the prosthesis on the mucosa of the 
urethral wall, 

0017 and, on the other hand, ease of introduction and 
especially of withdrawal of the prosthesis, that is to say its 
reversibility. 

SUMMARY 

0018. The present invention relates to a prosthesis, and in 
particular an endo-urethral prosthesis, which is self-stabi 
lizing and which can be introduced and withdrawn in a 
non-traumatic manner from the natural lumen or tract in 
which it is implanted. 
0019. A prosthesis according to the invention comprises 
two tubular elements which are made from a relatively 
Smooth and Soft biocompatible material. Such as a silicone 
rubber, and which are intended to be arranged in the lumen 
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on either side, respectively, of the sphincter, and to be 
attached to each other by a flexible and deformable connec 
tion means which is intended to be held in the orifice of the 
sphincter. Each element has an external cross section which 
is substantially constant from one end to the other of said 
element. 

0020. The connection means preferably consists of a 
flexible sleeve, the two ends of which are connected, in 
continuity of flow, to the two tubular elements respectively; 
this connection means can also be a single connecting thread 
or several connecting threads which are attached individu 
ally at their two ends to the two tubular elements, respec 
tively. 
0021 A prosthesis which comprises the technical char 
acteristics defined hereinabove moreover affords the follow 
ing decisive advantages. 
0022. The “flexible sleeve or connection means consti 
tutes a predetermined Zone of bending of the prosthesis, 
which is capable of absorbing without stiffness all the 
movements of the natural lumen. This predetermined Zone 
of bending permits harmonious functioning of the sphincter. 
The length of this flexible sleeve is moreover adapted to that 
of the sphincter. 
0023 Such a prosthesis has a uniform external profile, 
which fact renders it non-traumatic, both during its insertion 
and its removal, which maneuvers can be carried out without 
general anesthesia, and which fact makes it easy to position. 
This also makes it biocompatible in the sense that it does not 
irritate the inner mucosa of the natural lumen or tract. 

0024. Such a prosthesis also has an inner surface which 
is continuous and uniform, in particular as regards its 
internal cross section, which fact confers upon it very good 
hydraulic properties, that is to say without obstacle, for 
example, vis-á-vis urinary flow. As far as miction is con 
cerned, a urethral prosthesis according to the invention is not 
moved by the urinary flow. 
0.025 Such a prosthesis is self-stabilizing with respect to 
the sphincter: at rest, the sphincter immobilizes it, and 
during miction its sliding is prevented by the two tubular 
elements which are in abutment, respectively, on either side 
of the sphincter. 
0026. Such a prosthesis is also particularly easy to put 
into place, using simple instruments, in particular without 
necessarily having recourse to endoscopic or radiological 
checks. In particular, as is explained hereinafter, by simply 
sliding the endo-urethral prosthesis along the urethra, it is 
immobilized automatically in the correct position at the 
moment when the flexible sleeve arrives at the level of the 
sphincter which closes over it. 
0027. Essentially, such a prosthesis does not impede or 
disturb the functions of the sphincter; it opens and closes, 
and thus functions in a symmetrical and fluid-tight manner, 
under the action of the sphincter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0028. The present invention is now described with ref 
erence to the attached drawings, in which: 
0029 FIG. 1 represents an endo-urethral prosthesis in 
accordance with a first embodiment of the invention; 
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0030 FIG. 2 represents an anatomical section of the 
urinary tract of the human male; a prosthesis according to 
FIG. 1 is represented in this section, in its implanted 
position; 
0031 FIGS. 3 and 4 are diagrammatic representations 
showing the cooperation of a prosthesis according to the 
invention and the striated muscular sphincter; FIG. 3 shows 
the prosthesis in the flow position with the sphincter relaxed: 
FIG. 4 shows the prosthesis in the closed position with the 
sphincter contracted; 
0032 FIG. 5 represents three variants, designated (a) 
through (c), of a flexible sleeve belonging to a prosthesis 
according to FIG. 1; each variant (a) through (c) is repre 
sented respectively in the flow position (miction) and in the 
closed position (continence) and in cross section; 
0033 FIG. 6 represents an endo-urethral prosthesis in 
accordance with a second embodiment of the invention; 
0034 FIG. 7 represents an endo-urethral prosthesis in 
accordance with a third embodiment of the invention; 
0035 FIG. 8 represents an assembly for insertion of a 
prosthesis according to FIG. 6, this assembly being shown 
at the top in FIG. 8b in the position in which it is detached 
from the prosthesis, and at the bottom in FIG. 8a in the 
position in which it is engaged on the prosthesis; 
0.036 FIGS. 9 through 12 represent, respectively, four 
Successive stages of the procedure for insertion of a pros 
thesis according to FIG. 6; and 
0037 FIG. 13 represents a prosthesis in accordance with 
an embodiment of the invention; 

0038 FIG. 14 illustrates an exemplary embodiment of a 
prosthetic stent according to this invention, in which the 
flexible connecting element is a thread; and 
0.039 FIG. 15 illustrates an exemplary embodiment of a 
prosthetic stent according to this invention, in which the 
flexible connecting element is a plurality of threads. 

DETAILED DESCRIPTION OF EMBODIMENTS 

0040. In accordance with FIG. 2, the urethra 1 extends 
upwards from the meatus urinarius 7 as far as the neck 3 of 
the bladder 2. Above the striated muscular sphincter 5, the 
urethra comprises a Super-collicular prostatic segment 101 
and a sub-collicular prostatic segment 102 on either side of 
the verumontanum. Below the sphincter 5, the urethra 
comprises, toward the meatus 7, the membranous segment 
103, the bulbar segment 104, the perineal segment 105, and, 
finally, the penile segment 106. 
0041 A prosthesis 8 according to the invention, such as 

is represented in FIG. 1, is intended to be implanted, as will 
be described hereinafter, in the urethra 1 on either side of the 
sphincter 5. 

0042 Ex vivo, that is to say in its non-implanted state, as 
represented in FIG. 1, a prosthesis 8 according to the 
invention comprises two tubular elements 9 and 11, of 
cylindrical shape in the representation in FIG. 1, the wall of 
which consists of a relatively smooth and soft biocompatible 
and optionally biodegradable material, for example a sili 
cone rubber. Each tubular element 9 or 11 is sufficiently 
flexible to conform to the segment of the urethra in which it 
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is to be placed, while at the same time being Sufficiently rigid 
to maintain an artificial endo-urethral passage. Each tubular 
element 9 or 11 has an external cross section which is 
substantially constant from one end to the other of said 
element. These two tubular elements are connected or 
attached to each other by a connection means which con 
sists, according to the embodiments in FIGS. 1, 6, 7, and 13. 
of a flexible sleeve 10 which is intended to be held in the 
orifice of the sphincter 5, as shown, once implanted, in FIG. 
2. 

0043. As is represented in FIG. 2, once put into place, as 
is described hereinafter, the prosthesis thus comprises, in a 
continuous manner, the two tubular elements 9 and 11 which 
are arranged in the urethra 1 on either side, respectively, of 
the sphincter 5 and are attached to each other via the flexible 
sleeve 10 which is held in the orifice of the sphincter 5. 
0044 As is shown in FIG. 1, the two ends of the flexible 
sleeve 10 are connected, in continuity of flow, to the two 
tubular elements 9 and 11, respectively. The wall of the 
sleeve 10 is more flexible, and in particular thinner, than the 
wall of each tubular element 9 or 11. In practice, this wall of 
the sleeve 10 can be made from a web of silicone, the tubular 
elements 9 and 11 for their part consisting of a wall of 
silicone rubber which is thicker by comparison. The join 
between the sleeve 10 on the one hand and the two tubular 
elements 9 and 11 is obtained in any suitable manner, for 
example by adhesive bonding. As is represented in FIG. 5, 
the flexible sleeve 10 can be perforated about its circumfer 
ence, in particular by longitudinal slots or windows, in Such 
a way as to facilitate the bending of the sleeve 10 and to 
ensure continence; the dimensions of these windows or slots 
are such that the join between the tubular elements 9 and 11 
is reduced to a bundle of Strips or threads forming a 
continuation of said tubular elements 9 and 11. 

0045. As is shown diagrammatically in FIGS. 3 and 4. 
the wall of the flexible sleeve 10 is capable of assuming two 
configurations under the action of the striated muscular 
sphincter 5, namely a flow configuration represented in FIG. 
3, having the shape of a cylinder, upon relaxation of the 
sphincter 5, and a closed configuration, represented in FIG. 
4, corresponding to a biconical or hourglass shape, upon 
contraction of the sphincter 5. 
0046. As is represented in FIG. 3, but also in its ex vivo 
configuration, the tubular elements 9 and 11 form, together 
with the flexible sleeve 10, a conduit having an internal cross 
section which is substantially constant in the longitudinal 
direction of the prosthesis 8. Each tubular element 9 or 11 
has an external profile which is Substantially constant or 
uniform in the same longitudinal direction. Irrespective of 
the configuration, the two ends of the flexible sleeve 10 are 
connected in flow continuity to the two tubular elements 9 
and 11, respectively. This being the case, it is possible, in a 
manner not shown, and when the caliber of the urethral 
meatus allows it, for the lower tubular element 11 to have an 
external cross section greater than that of the upper tubular 
element 9, for the purpose of promoting self-stabilizing and 
of preventing upward migration of the prosthesis. 

0047 As is represented in FIG. 1, ex vivo, that is to say 
free of any stress imposed by its implantation in the urethra, 
each tubular element 9 or 11 can have a predetermined and 
adapted angulation, along its axis, identical to or different 
than the natural or physiological angulation of the segment 
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in which said tubular element is intended to be implanted. 
More specifically, taking into consideration the direction and 
orientation of implantation according to FIG. 2, the upper 
tubular segment 9 can have an angulation of between 140 
and 160°, and preferably one equal to 150°, and the lower 
tubular segment 11 can have an angulation of between 110 
and 130°, and preferably one equal to 120°. This angulation 
is remanent, which means that under stress it can be Sup 
pressed, but that, when there is no stress, each tubular 
element essentially recovers, in an elastic manner, its origi 
nal angulation. The angulation used, for example that of the 
lower tubular element 11 in its part adjacent to the sleeve 10 
facing the sphincter 5, can be chosen to contrast with the 
anatomical shape of the urethra, for example of the bulbar 
segment 104, and thus to counter the upward migration of 
the prosthesis through the sphincter 5. 
0048. The external diameter of the two tubular elements 

is about 7.3 mm (22 in accordance with the Charriere scale); 
it can be 8 mm (Charriere 24) for the lower tubular element. 
0049. As is shown in FIG. 1, the prosthesis 8 comprises 
a removal thread 14 at its lower end 15, still in the direction 
of implantation represented in FIG. 2. 
0050. In accordance with the embodiment represented in 
FIG. 13, each tubular element 9 or 11 can be perforated, 
with perforations 51 distributed along its length at the side 
near its free end, that is to say opposite the sleeve 10; these 
perforations promote the embedding of the prosthesis with 
respect to the urethral wall. 
0051. In accordance with the embodiment represented in 
FIG. 7, the upper tubular element 9 has one or more notches 
distributed along its length, for example a helical notch 9a, 
in the manner of a screw thread, or notches in a staggered 
arrangement, and this is again to promote the elimination of 
the natural secretions of the prostate or tissue debris freed by 
treatment thereof. 

0052 As is shown in FIG. 13, a metallic or non-metallic 
coil 52 constitutes a reinforcement for each tubular element 
9 or 11. It is embedded in the elastomeric material of the tube 
of each tubular element, as is represented in FIG. 13, but it 
can also be externally exposed, for example for the purpose 
of therapeutic treatment of the urethral wall. The reinforce 
ment 52 of each tubular element 9 or 11 extends from the 
sleeve 10 over only a part of the length of said tubular 
element, in Such a way that the remaining part can be cut, for 
example in order to adapt the length of the tubular element 
9 to that of the prostatic segment 101/102, or to adapt the 
length of the tubular element 11 with respect to the site of a 
stenosis in that portion of the urethra 1 below the sphincter 
5. 

0053 As is shown in FIG. 13, the elastomeric material 
covers the metallic reinforcement 52, at least toward the 
outside, and thus constitutes at least the external part of each 
tubular element 9 or 11 in contact with the urethral wall. 

0054) In accordance with FIGS. 6 and 7, the upper end 
of the upper tubular element 9, that is to say the end opposite 
the connection sleeve 10, is closed transversely and is 
presented in the form of a convex and rounded stump 9b. 
This stump has one or two lateral orifices 9c for communi 
cating with the inside of the tubular element 9. 
0055) Each tubular element 9 or 11 can be coated on its 
outer surface with a therapeutic substance for the purpose of 
treating the urethra. 
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0056. In accordance with FIG. 8b, in order to insert a 
urethral prosthesis in accordance with FIG. 6 or FIG. 7, an 
assembly is used which comprises: 
0057 a semi-rigid and hollow mandrel 60 whose external 
cross section is adapted to receive the prosthesis 8 which is 
engaged onto it; this mandrel has, at one extremity, a conical 
outer limit stop 61, and, at the other extremity, a sealed end 
62 against which the closed end 9b of the prosthesis 8 comes 
into abutment in its engaged position; this sealed end 62 of 
the mandrel 60 has an eyelet 62a for flow inside the mandrel 
60, which eyelet 62a can be brought into line with the lateral 
orifice 9c of the prosthesis, again in its engaged position; 
0.058 a rigid and hollow pusher 63 whose internal cross 
section is adapted for engagement of said pusher on the 
semi-rigid mandrel 60; the length of the pusher 63 is adapted 
to act, in its engaged position, as a spacer between the 
engaged prosthesis 8 and the outer limit stop 61 of the 
mandrel 60. 

0059. The insertion device previously described is used 
in the following manner. 
0060 A single component is formed from: 
0061 the mandrel 60: 
0062 the pusher 63, engaged on the mandrel 60, and 
coming into abutment against its proximal end, formed by 
the conical limit stop 61: 
0063 and, finally, the prosthesis 8 which is also engaged 
on the free end of the mandrel 60 so as to come into 
abutment via its end 9b against the free end 62 of the 
mandrel 60. 

0064. In this assembled position, represented at the bot 
tom in FIG. 8a, the pusher 63 acts as a spacer between the 
prosthesis 8 and the outer limit stop 61 of the mandrel 60. 
The prosthesis 8 is oriented angularly with respect to the 
mandrel 60, in such a way that the flow eyelet 62a is in line 
with the lateral orifice 9c of the prosthesis, of greater cross 
section. 

0065. Following lubrication of the duct 1 of the urethra, 
the assembly which has been formed is inserted through the 
urethral meatus 7 until the upper end 9b of the prosthesis 
opens into the bladder 2. From this moment, the flow of 
urine through the mandrel 60 indicates that the insertion 
device has arrived in the bladder, in accordance with the 
position represented in FIG. 9. 
0.066 The mandrel 60 is then released and withdrawn, 
while at the same time keeping the pusher 63 in position in 
the urethra in such a way that the prosthesis 8 does not move: 
compare FIG. 10. 
0067. Once the mandrel 60 has been withdrawn, the 
pusher 63 is itself withdrawn from the urethra 1; compare 
FIG. 11. At this stage, the lower tubular element 11 of the 
prosthesis 8 is situated level with the striated muscular 
sphincter. 

0068 Agentle downward pull, exerted via the thread 14, 
makes it possible to slide the lower tubular element 11 and 
to engage the flexible sleeve 10 in the sphincter. 
0069. At this moment, the operating surgeon immediately 
experiences a blocking effect on withdrawal, which corre 
sponds to the correct positioning of the prosthesis 8 with 
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respect to the sphincter 5 which closes on the flexible sleeve 
10. The correct position of the prosthesis is thus found 
automatically; compare FIG. 12. 

0070. During this last operation, the operating surgeon 
can also use his/her index finger to perform rectal touch 
exploration since the lower tubular element 11 is clearly felt 
by the finger, and its passage this side of the sphincter 5 is 
clearly noted, with the disappearance of the firmness of said 
lower tubular element, replaced by the flexible sleeve 10. 
The correct positioning of the prosthesis 8 with respect to the 
sphincter 5 is completely painless, and it does not necessitate 
the use of any rigid instruments, for example forceps. Nor 
does it necessitate any radiological checks. At the very most, 
it may be facilitated by the use of an echography probe, 
which replaces the finger in the rectum. 
0071. From FIG. 12, the prosthesis in place can be easily 
withdrawn, using forceps for example, by simply pulling on 
the free edge of the lower tubular element 11; the resistance 
of the sphincter 5 is low since the closure pressure of the 
latter is less than the pressure exerted by a 100 cm water 
column. As the upper element 9 is engaged in the sphincter 
5, the sliding and withdrawal of the prosthesis 8 are effected 
without them catching at all on the urethral wall. 

0072 A prosthesis in accordance with FIG. 6, put into 
place with an insertion device according to FIG. 8, is at one 
and the same time non-traumatic, positioned in a quasi 
automatic manner with respect to the Sphincter, and self 
stabilizing. 

0073. This prosthesis is non-traumatic both by virtue of 
its external configuration and by virtue of its handling: 

0074 its configuration is non-traumatic on account of its 
convex or rounded, and optionally flexible, upper end 9b, 
which prevents any traumatism of the urethral mucosa, and 
thus any bleeding, on account of its virtually smooth exter 
nal Surface, that is to say without any specific roughening or 
reliefs, and on account of the flexible intermediate sleeve, 
permitting the normal action of the sphincter; 

0075 its handling is non-traumatic since, as has been 
described above, its positioning is as gentle and straightfor 
ward as that of an indwelling catheter, by permitting the 
normal functioning of the sphincter, the prosthesis is pre 
sented in the manner of an indwelling continence catheter; 
throughout the period during which the patient is provided 
with this prosthesis, the bladder is not injured, which fact 
prevents any formation of clots; and at the moment of its 
withdrawal, the prosthesis 8 slides out as a single piece 
without causing the patient any particular pain. 

0076. The positioning of a prosthesis according to the 
invention is quasi automatic since in the final analysis it is 
effected by means of simple tactile perception of a resistance 
at the moment when the sphincter closes on the flexible 
sleeve 10. According to the invention, the positioning is 
based on tactile locating, both by the traction exerted on the 
thread 14, and/or by a rectal touch exploration by which it 
is possible to detect the completion of the passage of the 
lower tubular element 11 through the sphincter 5. And, 
according to the invention, any error in positioning can be 
rectified by moving the prosthesis by means of a slight 
traction which causes the patient little pain and which for 
this reason does not necessitate general anesthesia. 



US 2006/O 122709 A1 

0.077 And, the prosthesis is self-stabilizing by virtue of 
the presence of the two tubular elements 9 and 11 on either 
side of the sphincter 5. This self-stabilizing can furthermore 
be improved by the presence of orifices or notches, as 
described in FIGS. 7 and 13, in which the urethral mucosa 
engageS. 

0078 FIG. 14 illustrates an exemplary embodiment of a 
prosthesis intended to be implanted in the urethra on either 
side of the sphincter. Ex vivo, that is to say in its non 
implanted State, the prosthesis comprises two elements 2 and 
3. These two elements are connected or attached to each 
other by a thread 30, which is intended to be held in the 
orifice 

0079 FIG. 15 illustrates an exemplary embodiment of a 
prosthesis intended to be implanted in the urethra on either 
side of the sphincter. As with the prosthesis of FIG. 14, the 
prosthesis of FIG. 15 comprises two elements 2 and 3. 
However, in this embodiment, these two elements are con 
nected or attached by a plurality of threads 30. 

What is claimed is: 
1. A prosthesis capable of being inserted in a biological 

lumen or tract, comprising: 
first and second elements that are locatable on respective 

distal and proximal sides of a sphincter Surrounding the 
lumen or tract, wherein the first element is sufficiently 
flexible to at least partially conform to the lumen or 
tract and sufficiently rigid to maintain a passage 
through the lumen or tract, and wherein the second 
element comprises a surface that abuts the proximal 
side of the sphincter; and 

a connecting element interconnecting the first element and 
the second element, wherein the connecting element 
comprises a middle portion locatable in the sphincter 
that is deformable in response to pressure by the 
sphincter to allow the sphincter to close naturally and 
thereby close the lumen or tract to natural fluid flows. 

2. The prosthesis of claim 1, wherein the lumen or tract is 
the human male urethra. 

3. The prosthesis of claim 2, wherein the first element is 
tubular and traverses at least a portion of a segment of the 
male urethra extending between the bladder and the distal 
side of the sphincter. 

4. The prosthesis of claim 3, wherein the tubular element 
comprises a distal end and proximal end, and the distal end 
resides at least partially within the bladder when placed in 
the male urethra. 

5. The prosthesis of claim 4, wherein a tip of the distal end 
of the tubular element is closed and has a convex shape. 

6. The prosthesis of claim 5, wherein the proximal end of 
the tubular element comprises a proximal end opening, the 
distal end of the tubular element along a Surface residing 
within the bladder comprises a side opening, and a lumen 
extends within the tubular element providing fluid commu 
nication between the proximal end opening and the side 
opening. 

7. The prosthesis of claim 1, wherein one or both of the 
first and second elements comprises silicone rubber. 

8. The prosthesis of claim 1, wherein the second element 
comprises a cross-sectional diameter along at least a portion 
of the second element that is larger than a cross-sectional 
diameter along at least a portion of the first element. 
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9. The prosthesis of claim 4, wherein the second element 
comprises a cross-sectional diameter along at least a portion 
of the second element that is larger than a cross-sectional 
diameter along at least a portion of the tubular element. 

10. The prosthesis of claim 9, wherein the second element 
comprises an angulated exterior Surface that extends along a 
longitudinal axis of the lumen. 

11. The prosthesis of claim3, wherein the abutting surface 
counters upward migration of the tubular segment further 
into the bladder once the prosthesis is deployed. 

12. The prosthesis of claim 3, wherein the second element 
is locatable within a bulbar urethral segment extending from 
the proximal side of the sphincter. 

13. The prosthesis of claim 12, wherein the second 
element comprises a surface that conforms to a surface of the 
bulbar urethral segment. 

14. A method of treating an obstruction of a male urethra, 
comprising: 

Supporting said male urethra at a site of said obstruction 
with the prosthesis of claim 1 by inserting said pros 
thesis into said male urethra so that said first element 
Supports said male urethra at said site of said obstruc 
tion. 

15. A prosthesis capable of being inserted in a biological 
lumen or tract, comprising: 

first and second elements that are locatable on either side 
of a sphincter Surrounding the lumen or tract, wherein 
at least one of said first and second elements is Sufi 
ciently flexible to conform to the lumen or tract and 
Sufficiently rigid to maintain a passage through the 
lumen or tract against a force that tends to obstruct the 
lumen or tract; and 

a connecting element comprising at least one thread, 
wherein the thread traverses the sphincter and inter 
connects the first and second elements. 

16. The prosthesis of claim 15, wherein abutment of the 
second element against the sphincter can inhibit upward 
migration of the first element. 

17. The prosthesis of claim 15, wherein said connecting 
element comprises a plurality of threads. 

18. A method of treating an obstruction of a male urethra, 
comprising: 

Supporting said male urethra at a site of said obstruction 
with the prosthesis of claim 15 by inserting said pros 
thesis into said male urethra so that said first element 
Supports said male urethra at said site of said obstruc 
tion. 

19. A prosthesis for implanting in a lumen, comprising a 
first tubular element, a second element, and a connecting 
element, said connecting element comprising a plurality of 
threads, wherein the first and second elements are locatable 
on either side of a sphincter Surrounding the lumen and the 
plurality of threads traverse the sphincter and interconnect 
said first and second elements. 

20. A method of treating an obstruction of a male urethra, 
comprising: 

Supporting said male urethra at a site of said obstruction 
with the prosthesis of claim 19 by inserting said pros 
thesis into said male urethra so that said first element 
Supports said male urethra at said site of said obstruc 
tion. 
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21. An intraurethral device, comprising: 
(i) a first tubular element comprising a flexible, biocom 

patible material, and comprising a proximal portion and 
a distal portion, and a central portion with a Substan 
tially constant outer diameter, wherein said proximal 
portion comprises an end opening to allow passage of 
fluid and said distal portion comprises an opening to 
allow urine to enter said first tubular element from the 
bladder; 

(ii) a second element comprising a flexible, biocompatible 
material, and comprising a proximal end and a distal 
end, wherein a width dimension along at least a portion 
of the second element is greater than the outer diameter 
of the central portion of the first tubular element; and 
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(iii) a connecting element comprising at least one thread 
connecting said proximal portion of said first element 
to said distal end of said second element. 

22. A method of treating an obstruction of a male urethra, 
comprising: 

Supporting said male urethra at a site of said obstruction 
with the prosthesis of claim 21 by inserting said pros 
thesis into said male urethra so that said first element 
Supports said male urethra at said site of said obstruc 
tion. 


