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(57) ABSTRACT 

An expandable, elongate ?exible conduit is provided for 
placement in a tubular body structure. An exemplary conduit 
includes a plurality of ?exible longitudinal members de?n 
ing in an unexpanded state a lumen, the members being 
radially expandable at preselected intervals to de?ne a 
longitudinally oriented array of open-sided cages separated 
by less-expanded tubular segments, at least one of the 
open-sided cages having a diameter varying along its length 
and each of the open-sided cages having a maximum diam 
eter larger than a diameter of the less-expanded tubular 
segments. 
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RADIALLY EXPANDABLE STENTS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of US. patent 
application Ser. No. 09/755,487, ?led Jan. 5, 2001, hereby 
incorporated herein by reference, Which is a continuation 
in-part of US. patent application Ser. No. 09/272,660, ?led 
Mar. 18, 1999, now US. Pat. No. 6,214,037. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a medical device, 
and more particularly to a medical device for facilitating 
passage and/or removal of kidney stones. 

BACKGROUND OF THE INVENTION 

[0003] Calculus or stones in the urinary tract or kidneys 
usually arise because of the breakdown of a delicate balance 
in the body. Speci?cally, the kidneys must conserve Water to 
function, but they must excrete materials that have a loW 
solubility. These opposing requirements must be balanced 
during adaptation to diet, climate and activity. The problem 
is mitigated to some degree because urine contains sub 
stances that inhibit crystalliZation of stone forming minerals. 
HoWever, When urine becomes supersaturated With 
insoluble materials, because excretion rates are excessive 
and/or because Water conservation is extreme, crystals form 
and may groW and aggregate to form a stone. 

[0004] Although small crystals are readily voided from the 
kidney With urine, the larger stones frequently become 
dislodged from the kidney and enter the ureter or occlude the 
uretero-pelvic junction, causing pain and obstruction. 
Although some stones can ultimately traverse the ureter, 
their passage usually produces pain and bleeding. Usually 
the pain is so severe that narcotic drugs are needed for its 
control. 

[0005] Removal of stones from the kidneys or urinary tract 
can be effected medically or surgically. A Well knoWn 
surgical approach involves passing a ?exible basket in a 
retrograde manner up the ureter from the bladder, and using 
the basket to capture the stones. Another surgical technique, 
knoWn as extracorporeal lithotripsy, entails transmission of 
high-intensity shock Waves from outside the body to frag 
ment the stones Within the body. The resulting stone frag 
ments are then voided With urine. Yet another surgical 
technique, percutaneous ultrasonic lithotripsy, requires the 
passage of a rigid cystoscopy-like instrument in the renal 
pelvis through a small incision in the ?ank Whereupon 
stones are broken up by a small ultrasound transducer and 
removed directly. Another surgical technique is laser lithot 
ripsy via a ureteroscope. All of these procedures, Which can 
be quite painful, are elaborate and expensive, and do not 
alWays result in complete removal of the stones and frag 
ments. 

[0006] Stents are used to decompress ureteral obstruction, 
ensuring that urine drains from the kidney to the bladder. It 
has also been recogniZed that placement of a stent Within the 
ureter can help small stones and stone fragments to transit 
the ureter. In a typical procedure involving a stent, a guide 
Wire is passed through the ureter to the renal pelvis. A 
holloW, ?exible, cylindrical stent is then advanced With a 
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pusher over the guide Wire. The guide Wire and pusher are 
then extracted from the stent and the body, leaving an open 
lumen for urine to pass through. HoWever, because the 
lumen de?ned by the cylindrical stent is even smaller than 
the ureter itself, all but the smallest stones and sludge are 
precluded from passing therethrough. Some fragments are 
able to pass around the ureteral stent but larger stone 
fragments are unable to pass. In many cases, stone fragments 
often block the open stent passageWay. 

SUMMARY OF THE INVENTION 

[0007] The present invention provides an improved ure 
teral device that is not only Well-suited for decompressing an 
obstructed passage Within the body such as a ureter, but 
Which is also con?gured to gently dilate and thus facilitate 
stone passage through a ureter or duct. 

[0008] In an exemplary embodiment a ureteral device 
includes a ?exible, elongate body that de?nes an open 
channel along the body. At least a portion of the body is 
made of resilient material, Wherein the open channel de?nes 
a void volume. A retaining or compressive force applied to 
the resilient material causes the void volume to be reduced, 
or maintained in a reduced state, until the retaining or 
compressive force is removed or maintained in a reduced 
state, until the retaining or compressive force is removed. A 
sleeve, a Wire, or an adhesive soluble in liquid or dissolvable 
by ultrasound can provide the retaining force. 

[0009] In some embodiments, a ?exible, elongate body 
includes elements distributed along the body and that are 
movable from a ?rst state to a second state to increase the 
diameter of the ureteral device from a ?rst diameter to a 
second diameter. 

[0010] In another embodiment, a ?exible, elongate body 
de?nes a plurality of ?exible elongate members Which in 
turn de?ne a plurality of cages. The cages are movable from 
a cage contracted state to a cage expanded state. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] A more complete understanding of the present 
invention, and the attendant advantages and features thereof, 
Will be more readily understood by reference to the folloW 
ing detailed description When considered in conjunction 
With the accompanying draWings Wherein: 

[0012] FIG. 1 is a perspective vieW of a ureteral device in 
accordance With the present invention; 

[0013] FIGS. 2-9D are detailed vieWs of end portions of 
ureteral devices in accordance With present invention; 

[0014] FIG. 10 illustrates the ureteral device of FIG. 3 
compressed Within a sleeve; 

[0015] FIG. 11 shoWs the ureteral device of FIG. 7 held 
in a compressed state With an adhesive; 

[0016] FIG. 12 depicts a step in a procedure for placing a 
ureteral device in accordance With the invention; 

[0017] FIG. 13 illustrates the ureteral device and associ 
ated components; 

[0018] FIG. 14 shoWs removal of a guideWire from the 
ureteral device; 
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[0019] FIG. 15 illustrates the ureteral device in position 
Within a dilated ureter; 

[0020] FIG. 16 illustrates a ureteral device Within an 
undilated ureter; 

[0021] FIG. 17 illustrates the ureteral device of FIG. 16, 
after the ureter has dilated; 

[0022] FIG. 18 is a perspective vieW of a ureteral device 
in accordance With the present invention, shoWn in a con 
tracted state; 

[0023] FIG. 19 is a perspective vieW of the ureteral device 
of FIG. 18, shoWn in an expanded state; 

[0024] FIG. 20 is a perspective vieW of a ureteral device 
in accordance With the present invention, shoWn in an 
expanded state; 

[0025] FIG. 21 is a perspective vieW of a ureteral device 
in accordance With the present invention, shoWn in a con 
tracted state; and 

[0026] FIG. 22 is a perspective vieW of the ureteral device 
of FIG. 21, shoWn in an expanded state. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0027] FIG. 1 is a perspective vieW of a ureteral device in 
accordance With the invention. The ureteral device includes 
a body 10 having a ?rst end portion 12 and a second end 
portion 14. The ureteral device body and end portions are 
?exible enough to assume a substantially linear con?gura 
tion. HoWever, in a static state, the end portions of the 
ureteral device can assume a curved orientation as shoWn. 

Details regarding the features, exemplary dimensions, and 
use of the ureteral device folloW. 

[0028] FIG. 2 is a detailed vieW of a straightened ?rst end 
portion 12 of an exemplary ureteral device. The opposite, 
second end portion 14 (not shoWn in FIGS. 2-8) is substan 
tially identical to the ?rst end portion. In this vieW, the 
ureteral device body and end portions have an “S” shaped 
cross-section. Apertures are provided along all or a portion 
of the length of the ureteral device. Although the apertures 
16 are shoWn as being elongate, they can also be oval or 
circular. The “S” shape of the ureteral device body and end 
portions de?nes tWo longitudinal channels 18 and 20. As 
used herein, a channel is a path de?ned, or at least partially 
bound, by a portion of the ureteral device body or end 
portions. 

[0029] FIG. 3 illustrates the ureteral device in an “I” 
con?guration. Although not illustrated other than FIG. 2, 
apertures can be provided in this and all other ureteral device 
con?gurations. The “I” shape de?nes tWo longitudinal chan 
nels 22 and 24. 

[0030] FIG. 4 illustrates the ureteral device con?gured to 
provide three channels 26, 28 and 30. 

[0031] FIG. 5 illustrates the ureteral device con?gured to 
provide four channels 32, 34, 36 and 38. 

[0032] FIG. 6 also depicts the ureteral device that de?nes 
four channels 40, 42, 44 and 46. 

[0033] FIG. 7 depicts a ureteral device With a single 
channel 48. 

Dec. 5, 2002 

[0034] FIG. 8 illustrates a ureteral device having seg 
ments 50 joined by linking regions 52 and de?ning a channel 
54. In one embodiment, the linking regions bias or urge 
adjacent segments aWay from coaxial alignment. Thus, the 
channel(s) need not be linear and can be someWhat discon 
tinuous or multiple channels are provided. 

[0035] FIG. 9A illustrates a ureteral device having resil 
ient, substantially-longitudinal elements 56. In the illustra 
tion, the elements 56 are boWed outWard from a central axis 
of the ureteral device, in a cage expanded state, to provide 
the ureteral device With an undulating surface and alternat 
ing larger and smaller localiZed circumferential regions. 
FIG. 9B illustrates the ureteral device of FIG. 9A With the 
elements 56 in a substantially linear or non-boWed con?gu 
ration, a cage contracted state. FIG. 9C depicts yet another 
embodiment of the ureteral device, Wherein the ureteral 
device is substantially planar in a ?rst con?guration as 
shoWn. In the cage expanded state, elements 56‘ boW out 
Ward as shoWn With respect to the ureteral device of FIG. 
9A. FIG. 9D illustrates yet another embodiment, Wherein an 
elongate ?exible body is provided With barbs 59 that can be 
transitioned from a reduced diameter con?guration 59 to a 
larger diameter con?guration. In the illustration, barbs 59 
are shoWn in different con?gurations and states. The ureteral 
devices of FIGS. 9A-D can be transitioned from a uniform/ 
reduced diameter con?guration to a nonuniform/larger 
diameter con?guration by compressing the ureteral device 
longitudinally, or by removing a restraining force from 
outWardly biased elements 56 or 56‘. In exemplary embodi 
ments a restraining force is provided by a sleeve as shoWn 
With respect to FIG. 10 or With adhesives as described 
beloW With respect to FIG. 11. 

[0036] FIG. 10 depicts the ureteral device of FIG. 3 
Within a sleeve 60. Because at least a portion of the ureteral 
device is ?exible, such as body portions 62, 64, 66 and 68 
that de?ne the channels 22 and 24, the ureteral device can be 
folded into a sleeve having a smaller diameter than the 
ureteral device in its unfolded state. If the material of the 
ureteral device is compressible, the ureteral device can be 
placed into an even smaller diameter sleeve. The sleeve 60 
thus can serve at least tWo important functions: it tempo 
rarily reduces the diameter of the ureteral device and, until 
removal, it provides a smooth exterior surface. Both of these 
features facilitate deployment of the ureteral device as 
described beloW. 

[0037] Alternatively, as shoWn in FIG. 11, the ureteral 
device in a con?guration such as shoWn in the sectional end 
vieW of FIG. 7 can be folded or rolled and held in that 
con?guration With a Water or acid soluble adhesive 70. Thus, 
When the adhesive dissolves; the ureteral device unfolds or 
unrolls. 

[0038] Exemplary ureteral devices are made of silicone 
and have lengths in the range of 22 to 32 centimeters for 
adults and about 16 to 18 centimeters for children. HoWever, 
the length of the ureteral device can be modi?ed as required. 
A ureteral device can have a diameter of about 7.0 FR for 
placement Within a ureteral ori?ce 3 millimeters in diameter. 
Ureteral devices as described herein are Well suited for 
removal of a stone up to 10 millimeters in diameter. 

[0039] FIG. 12 illustrates a step of an exemplary proce 
dure, Wherein a cystoscope has been used to ?nd the ori?ce 
72 of the ureter 74 leading betWeen the bladder 76 and a 
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kidney 77. A?exible Wire 78, such as is known in the art, has 
been guided through the ori?ce 72 and into the ureter. A 
ureteral device 80 in accordance With the invention is 
selected, placed over the Wire 78, and passed into the ureter 
74. 

[0040] As illustrated in FIG. 13, a pusher 82 can be placed 
over the Wire 78 and pressed against the proximal end 84 of 
the ureteral device 80. In this illustration, the ureteral device 
80 is compressed Within a sleeve 86. 

[0041] The pusher 82, if used, and the ?exible Wire 78 are 
then removed, as shoWn in FIG. 14, and the ureteral device 
is left in place. If a sleeve is used, it can also be removed 
from the ureteral device. HoWever, as removal of a sleeve 
from a ureteral device can be dif?cult, especially if the 
ureteral device or portions thereof are compressed by the 
sleeve, the present invention provides a sleeve that degrades 
or dissolves to release the ureteral device therefrom. In an 
exemplary embodiment, the sleeve is made of a material that 
dissolves in urine Within a feW hours. The material can be a 
Water, base or acid soluble material such as sugars, poly 
dioxanone, polyglecaprone 25, polyglactine, gelatine 
sponge, hylauronan-benZyl 15 ester hyaluronic acid, 
cyanoacrylate, chromic suture material and polyglycolic 
acid. Additionally, the material can be dissolvable by ultra 
sound. 

[0042] When the Wire and sleeve are removed, the rela 
tively uncon?ned ends of the ureteral device form a reten 
tion shape, such as by curling to form a “double-J,” as is 
knoWn in the art, and as shoWn in FIG. 15. A ?rst curled end 
portion (or “J”) anchors a ?rst end 82 of the ureteral device 
80 Within the bladder 76 and a second curled end portion 
anchors a second end 84 of the ureteral device Within the 
kidney 77. 

[0043] When the ureteral device 80 is in place, the ureter 
74 dilates around the ureteral device naturally from a normal 
state as shoWn in FIG. 16 to an increased diameter or dilated 
state as illustrated in FIG. 17. The effect is particularly 
evident When the ureteral device selected for insertion is a 
radially expandable ureteral device. Although a stone may 
not have been able to pass through an undilated ureter, after 
dilation the stone (depending on its siZe) is able to pass 
through the increased diameter ureter. After the stone(s) 
have been eliminated from the body, the ureteral device is 
removed from the body. Any stones trapped in the channel(s) 
are removed With the ureteral device. The channel(s) help to 
maximiZe a How path for urine and they provide an enlarged 
path for the stones to Wash into the bladder. By contrast With 
knoWn cylindrical ureteral devices, the open cross-section of 
the present ureteral device is not easily clogged. Further 
more, the open channel con?gurations do not readily 
become pinched closed as do knoWn complete, cylindrical, 
catheter-like tubes. 

[0044] Instead of removing the ureteral device using tech 
niques knoWn to those skilled in the art, the ureteral device 
can be fabricated from a material that degrades into small 
pieces or dissolves so that it can be passed With urine. The 
ureteral device can be made of a urine, Water, acid, or base 
soluble material such as sugar, polydioxanone, polygleca 
prone 25, polyglactine, gelatine sponge, hylauronan-benZyl 
ester hyaluronic acid, or cyanoacrylate. Alternatively, the 
ureteral device can dissolve When exposed to ultrasound. An 
exemplary ureteral device dissolves completely Within a 
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Week or tWo. Even if dissolution of the ureteral device 
begins When the sleeve is removed, the rate of deterioration 
is sloW enough so that the ureteral device Will perform its 
intended purpose. 

[0045] In addition to placement in a ureter, the ureteral 
device in accordance With the invention can be therapeuti 
cally effective With respect to obstruction, stricture and 
external compression of any tubular structure Within the 
body including airWays, bile ducts, pancreatic ducts, the 
boWel, blood vessels and the urethra. 

[0046] FIG. 18 is perspective vieW of another embodi 
ment of a ureteral device similar to 10 the device shoWn in 
FIG. 9A. The ureteral device has a body 88 Which includes 
a ?exible tube 90, a body Wall 92 With an outer surface and 
an inner surface that de?ne a lumen 94. The body Wall 92 
has a plurality of elongate ?exible members, here exempli 
?ed by representative members, 96, 96‘, 96“. The elongate 
?exible members are arranged in groups of three radially 
spaced members. The length of the elongate ?exible mem 
bers can be from slightly less than the full length of the body 
to less than 1 cm. In some embodiments, the length of the 
members is from 0.1 cm to 10.0 cm and in other embodi 
ments, the length of the members is from 1.0 cm to 5.0 cm. 
Further, in some embodiments the lengths of the members is 
from 2.0 cm to 3.0 cm. The length of the members may vary 
With the requirements of a given procedure or the siZe of an 
obstruction. 

[0047] Along the members 96, 96‘, 96“ are apertures 98, 
98‘, 98“ and apertures 100, 100‘, 100“, Which separate 
members from their adjacent neighboring members. 
Although the apertures are shoWn as being elongate, they 
can also be oval, circular or may be slot-like as shoWn in 
FIG. 9. When in a contracted state, the distance betWeen the 
elongate members and their adjacent neighbors range from 
completely touching to not touching at all. Also as shoWn in 
FIG. 18, When the members are in a contracted state, the 
body 88 has a substantially uniform diameter With a smooth 
exterior surface. 

[0048] Turning noW to FIG. 19, the ureteral device of 
FIG. 18 is shoWn in an expanded state. When in the 
expanded state, the elongate ?exible members 96, 96‘, 96“ 
arc aWay from each adjacent elongate ?exible member 
thereby de?ning a plurality of cages 102, 102‘, 102“ and void 
spaces 104, 104‘, and 104“ along the body 88. In the 
expanded state, the elongate ?exible members are in a 
spaced-apart relation With regard to adjacent elongate ?ex 
ible members. While these ?gures shoW three elongate 
?exible members per cage, it Will be readily understood that 
various numbers of members may be employed. For 
example, FIG. 20 shoWs a ureteral device With four elongate 
?exible members per cage in an expanded state. 

[0049] The cages can be transitioned from a contracted 
state, as shoWn in FIG. 18, to an expanded state, as shoWn 
in FIGS. 19 and 20. One Way that this can be accomplished 
is by shortening the length of the body 88. For example, by 
pushing one or both ends of the body 88 axially to shorten 
the distance betWeen the tWo ends. Alternatively, a ?lament 
106 can be provided that is secured to a distal region 108 of 
the body 88 as shoWn in FIG. 20, Wherein pulling the 
?lament toWard the proximal end 110 of the body 88 
shortens the body causing the members to boW outWard and 
form cages 102, 102‘ and 102“. To prevent the ?lament 106 
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from obstructing the cages, the ?lament can be pulled free 
of the distal region 108 once suf?cient force has been 
applied to deform ?exible members that de?ne the cage. 

[0050] Another Way to facilitate the transition of the cages 
from one state to the other, is to construct the cages so that 
they are biased to take an expanded state. The cages are then 
held in a contracted state by a restraining force as described 
in more detail above (e. g. sheaths or adhesives). Once the 
restraining force is removed, the cage Will expand to expose 
the void spaces. When removal of the device is desired, the 
proximal end of the device or a tether secured thereto can be 
pulled. An exemplary tether 112 is shoWn in FIG. 19. In this 
embodiment, When the tether 112 is pulled, the device Will 
transition from the expanded state to the contracted state. 
The pulling of one end of the device acts to lengthen the 
body, thereby contracting the cages. 

[0051] When the ureteral device is in the contracted state 
it has a cage diameter that is less than a cage diameter When 
the device is in the expanded state. The diameter in the 
contracted state can range from 1 mm to 5 mm and the 
diameter in the expanded state can range from 5 mm to 20 
mm. 

[0052] FIG. 21 is a perspective vieW of a ureteral device, 
in accordance With the invention, shoWn in a contracted 
state. In this embodiment, the elongate ?exible members 96, 
96‘, 96“ are con?gured in a spiral pattern. FIG. 22 shoWs the 
ureteral device of FIG. 21 in an expanded state. In another 
embodiment, the members are linear or other shapes, but not 
parallel to the longitudinal axis of the body 88. 

[0053] An exemplary method of use of the ureteral device 
shoWn in FIGS. 18-22 is described as folloWs. The ureteral 
device, in a contracted state, is guided through a ureter in a 
retrograde manner. This may be accomplished by using a 
guideWire (as described above), by guiding the device 
directly or by other common means of device or catheter 
guidance. Once the device is in a desired location in the 
ureter, it is induced to take an expanded state or a restraining 
force is removed alloWing it to assume an expanded state, as 
described above. The natural expansion of the ureter com 
bined With the exposed void spaces 104, 104‘, 104“ in the 
device facilitate the migration of an occlusion into a void 
spaces. When it is determined that a target occlusion (such 
as a stone) has lodged in the void space of the cage, the 
device can be induced to take a contracted state or pulled 
from the ureter, thereby contracting the cages. The con 
tracted state acts to compress and/or enclose the occlusion 
Within the smooth body, facilitating removal. The device is 
then removed from the ureter along With the “captured” 
occlusion. It Will be understood by those skilled in the art 
that intermediate steps may be employed in combination 
With those set forth here to facilitate removal of the occlu 
sion. For example, combining a laser application step to 
break up the occlusion into smaller pieces may be employed. 
Many of the “traditional” techniques may be used in com 
bination With the present invention as aids in the removal of 
the occlusion. Further, the device of the invention may be 
used to only expand the ureter, When such a procedure is 
desired. 

[0054] The device described in FIGS. 18-22 is made in the 
folloWing manner. A device body 88 made of a ?exible tube, 
is either formed With apertures 98, 98‘, 98“ along its length 
or the apertures are cut into the ?exible tube. These apertures 
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de?ne the edges of the ?exible members 96, 96‘, 96“. The 
apertures may be of very small Width, having Zero tolerance, 
or may be expanded to form Wider slots as seen in FIG. 9. 
It Will be understood that the apertures may be formed 
longitudinally, non-longitudinally or in any other arrange 
ment in accordance With the invention. Further, in one 
embodiment, the device is maintained in an expanded state 
While heat is applied to induce a shape memory effect in a 
material of the device. For example, if the device is con 
structed of silicone, it is heated to a very high temperature 
and alloWed to cool. Upon cooling, the device Will hold the 
expanded state When at rest. Additionally, a sheath or 
adhesive can then be applied to hold the device in a 
contracted state until use. 

[0055] It Will be appreciated by persons skilled in the art 
that the present invention is not limited to What has been 
particularly shoWn and described herein above, and that the 
draWings are not to scale. A variety of modi?cations and 
variations are possible in light of the above teachings 
Without departing from the scope and spirit of the invention, 
Which is limited only by the folloWing claims. 

What is claimed is: 
1. An expandable, elongate ?exible conduit dimensionally 

adapted for placement in a tubular body structure, compris 
ing: 

a plurality of ?exible longitudinal members de?ning in an 
unexpanded state a lumen, the members being radially 
expandable at preselected intervals to de?ne a longitu 
dinally oriented array of open-sided cages separated by 
less-expanded segments, at least one of the open-sided 
cages having a diameter varying along its length and at 
least one of the open-sided cages having a diameter in 
an expanded state larger than a diameter of the less 
expanded segments. 

2. The conduit of claim 1, Wherein the at least one 
open-sided cage assumes an undulating shape upon radial 
expansion. 

3. The conduit of claim 1, Wherein an external surface of 
the array of open-sided cages separated by less-expanded 
tubular segments de?nes an undulating shape. 

4. The conduit of claim 1, Wherein the less-expanded 
segments are tubular in shape. 

5. The conduit of claim 1, Wherein each of the open-sided 
cages has a maximum diameter larger than the diameter of 
the less-expanded segments. 

6. An expandable, elongate ?exible conduit dimensionally 
adapted for placement in a tubular body structure, compris 
mg: 

a plurality of ?exible longitudinal members de?ning in an 
unexpanded state a channel, the channel being radially 
expandable at preselected intervals to form a longitu 
dinal array of expanded channel segments spaced by at 
least one less-expanded channel segment, each of the 
expanded channel segments being de?ned by the mem 
bers in a spaced-apart relationship, and each of the 
expanded channel segments having a diameter that is 
greater than the diameter of the at least one less 
expanded channel segment. 

7. The conduit of claim 6, Wherein at least one of the 
longitudinal members assumes an undulating shape upon 
radial expansion. 



US 2002/0183853 A1 

8. The conduit of claim 6, wherein an external surface of 
the array of expanded channel segments spaced by the at 
least one less-expanded channel segment de?nes an undu 
lating shape. 

9. A method for draining ?uid from an at least partially 
obstructed tubular body structure, comprising: 

providing an expandable, elongate ?exible conduit 
dimensionally adapted for placement in the tubular 
body structure, the conduit having a plurality of ?exible 
longitudinal members de?ning in an unexpanded state 
a lumen; 

inserting the conduit into the tubular body structure in an 
unexpanded state to bypass at least a portion of an area 
of obstruction; 

radially expanding the members of the conduit into a 
spaced-apart relationship at preselected intervals to 
form a plurality of open-channel cages separated by 
less-expanded tubular cages; and 

providing through the expanded conduit a drainage path 
in ?uid communication With the ?uid. 

10. The method of claim 9, further comprising inserting a 
guideWire to bypass the portion of the obstruction prior to 
inserting the conduit, and guiding the conduit in the 
obstructed tubular structure With the guideWire. 

11. The method of claim 9, further comprising positioning 
the conduit Within a sleeve in the unexpanded state prior to 
inserting the conduit, and removing the sleeve from a 
portion of the conduit after inserting the conduit. 

12. The method of claim 9, further comprising decreasing 
an extent of obstruction at the area of obstruction. 

13. The method of claim 12, Wherein the extent of 
obstruction is decreased by expanding the tubular body 
structure at the area of obstruction. 

14. The method of claim 9, further comprising removing 
an intraluminal occlusion from the area of obstruction. 

15. A method for draining ?uid from a bile duct, com 
prising: 

providing an expandable, elongate ?exible conduit 
dimensionally adapted for placement in the bile duct, 
the conduit having a plurality of ?exible longitudinal 
members de?ning in an unexpanded state a lumen and 
forming in an expanded state a plurality of open 
channel cages separated by less-expanded tubular seg 
ments; 

inserting the conduit into the bile duct; 

directing the conduit into proximity With the ?uid; 

radially expanding the conduit at preselected intervals by 
moving the members into a spaced-apart relationship to 
form the plurality of open-channel cages; and 

providing through the conduit in the expanded state a 
drainage path in ?uid communication With the ?uid. 

16. A method for draining ?uid from a pancreatic duct, 
comprising: 

providing an expandable, elongate ?exible conduit 
dimensionally adapted for placement in the pancreatic 
duct, the conduit having a plurality of ?exible longi 
tudinal members de?ning in an unexpanded state a 
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lumen and forming in an expanded state a plurality of 
open-channel cages separated by less-expanded tubular 
segments; 

inserting the conduit into the pancreatic duct; 

directing the conduit into proximity With the ?uid; 

radially expanding the conduit at preselected intervals by 
moving the members into a spaced-apart relationship to 
form the plurality of open-channel cages; and 

providing through the conduit in the expanded state a 
drainage path in ?uid communication With the ?uid. 

17. An elongate, ?exible conduit dimensionally adapted 
for placement in a tubular body structure, comprising: 

at least one longitudinally oriented element extending 
along a length of the conduit, the element de?ning a 
longitudinal channel With an elongate longitudinal 
opening, the element being radially compressible into a 
compressed state and radially expandable from the 
compressed state into an expanded state, and the elon 
gate longitudinal opening being capable of being nar 
roWed by radial compression and Widened by radial 
expansion. 

18. The conduit of claim 17, Wherein the element has a 
convex surface and a concave surface. 

19. The conduit of claim 18, Wherein the longitudinal 
channel is de?ned by the concave surface. 

20. The conduit of claim 17, Wherein the element is 
curved in the compressed state. 

21. The conduit of claim 17, Wherein the longitudinal 
channel is at least partially circumscribed by the element in 
the compressed state. 

22. A method for draining ?uid from a tubular body 
structure having an obstruction, comprising: 

providing an elongate, ?exible conduit dimensionally 
adapted for placement in the tubular structure, the 
conduit comprising at least one longitudinally oriented 
element extending along a length of the conduit, the 
element de?ning a longitudinal channel With an elon 
gate longitudinal opening, the element being radially 
compressible into a compressed state and radially 
expandable from the compressed state into an expanded 
state, and the elongate longitudinal opening being 
capable of being narroWed by radial compression and 
Widened by radial expansion; 

inserting the conduit into the obstructed tubular structure 
to bypass at least a portion of the obstruction; 

directing the conduit into proximity With the ?uid; 

radially expanding the conduit; and 

providing through the conduit in the expanded state a 
drainage path in ?uid communication With the ?uid. 

23. A method for draining ?uid from a bile duct, com 
prising: 

providing an elongate, ?exible conduit dimensionally 
adapted for placement in the bile duct, the conduit 
comprising at least one longitudinally oriented element 
extending along a length of the conduit, the element 
de?ning a longitudinal channel With an elongate lon 
gitudinal opening, the element being radially compress 
ible into a compressed state and radially expandable 
from the compressed state into an expanded state, and 
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the elongate longitudinal opening being capable of 
being narrowed by radial compression and Widened by 
radial expansion; 

inserting the conduit into the bile duct; 

directing the conduit into proximity with the ?uid; 

radially expanding the conduit; and 

providing through the conduit in the expanded state a 
drainage path in ?uid communication with the ?uid. 

24. A method for draining ?uid from a pancreatic duct, 
comprising: 

providing an elongate, ?exible conduit dirnensionally 
adapted for placement in the pancreatic duct, the con 
duit comprising at least one longitudinally oriented 
elernent extending along a length of the conduit, the 
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elernent de?ning a longitudinal channel With an elon 
gate longitudinal opening, the element being radially 
cornpressible into a compressed state and radially 
expandable from the compressed state into an expanded 
state, and the elongate longitudinal opening being 
capable of being narroWed by radial compression and 
Widened by radial expansion; 

inserting the conduit into the pancreatic duct; 

directing the conduit into proximity with the ?uid; 

radially expanding the conduit; and 

providing through the conduit in the expanded state a 
drainage path in ?uid communication with the ?uid. 

* * * * * 


