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SYSTEMS, DEVICES AND METHODS FOR ACCESSING A BODILY OPENING

FIELD OF THE INVENTION

[0001] The present invention relates generally to medical systems, devices and

methods to access a bodily opening via a bodily lumen, such as an opening in a wall of the

gastrointestinal tract, for deployment of an endoscope and/or other medical devices.

BACKGROUND OF THE INVENTION

[0002] Openings in bodily walls may be formed to gain access to adjacent structures

of the body, such techniques being commonly referred to as translumenal procedures. For

example, culdoscopy was developed over 70 years ago, and involves transvaginal^

accessing the peritoneal cavity by forming an opening in the cul de sac. This access to the

peritoneal cavity allows medical professionals to visually inspect numerous anatomical

structures, as well as perform various procedures such as biopsies, tubal ligations, or other

operations, all in a minimally invasive manner. Many translumenal procedures for gaining

access to various body cavities using other bodily lumens have also been developed. For

example, the bodily lumens of the gastrointestinal tract are often endoscopically explored

and can be utilized to provide access to the peritoneal cavity and other body cavities. U.S.

Patent Application No. 12/025,985 filed February 5 , 2008, discloses such a procedure, and

is incorporated herein by reference in its entirety.

[0003] Although translumenal procedures are minimally invasive, there are also

various risks involved. For example, when an opening is formed in a bodily wall of the

gastrointestinal tract, such as in the stomach or intestines, spillage of the stomach contents,

intestinal contents or other bodily fluids into the adjacent body cavity can occur. Travel of

bacteria laden fluids outside of the gastrointestinal tract may cause unwanted and

sometimes deadly infection. Traditional overtubes have been used to protect the mouth and

esophagus while delivering an endoscope to the stomach. However, these overtubes do not

seal to the gastric wall. Furthermore, traditional overtubes are quite rigid and can restrict the

ability to manipulate the endoscope as desired.

BRIEF SUMMARY OF THE INVENTION

[0004] The present invention provides medical systems, devices and methods for

accessing a bodily opening that are, among other things, safe and reliable, and that aid in

the manipulation of the endoscope of other medical tool. One embodiment of a medical



device for forming a pathway from an external orifice to a bodily opening defined by tissue of

an internal bodily lumen is provided in accordance with the teachings of the present

invention, and generally includes an expandable frame and a flexible sheath. The

expandable frame is operable between a collapsed configuration and an expanded

configuration. The flexible sheath has a length suitable for forming the pathway and has a

distal portion connected to the stent. The sheath is collapsible over a substantial portion of

its length and is operable between a collapsed configuration and an expanded configuration.

[0005] According to more detailed aspects, the flexible sheath preferably folds onto

itself in the collapsed configuration. The sheath has an expanded diameter in its expanded

configuration, and the stent has an expanded diameter in its expanded configuration,

wherein the expanded diameter of the sheath is about equal to the expanded diameter of the

expandable frame. The expandable frame exerts a radially outward force on the sheath in

their respective expanded configurations. Preferably, the expandable frame is a stent, and

at least a portion of the stent has a cylindrical shape in its expanded configuration. In one

manner, a distal portion of the sheath is connected to a distal end of the expandable frame.

In another manner, a distal portion of the sheath wraps around a distal end of the

expandable frame to enclose the expandable frame within the distal portion of the sheath. In

yet another manner, the expandable frame includes at least one wire and a coating that

encapsulates the at least wire, the coating extending beyond a proximal end of the wire to

define a lip, and a distal end of the sheath is bonded to the lip of the coating.

[0006] A medical system for forming a pathway from an external orifice to a bodily

opening defined by tissue of an internal bodily lumen, is also provided in accordance with the

teachings of the present invention. One embodiment of the medical system includes an

outer catheter, an inner catheter, and a medical device such as those summarized above

and described herein. The outer catheter defines an outer catheter lumen. The medical

device comprises a connection member and a flexible sheath, the flexible sheath defining a

sheath lumen and having a length suitable for forming the pathway. The sheath has a distal

portion connected to the connection member, and is operable between a collapsed

configuration and an expanded configuration. The collapsed configuration of the sheath is

sized to be received within the outer catheter lumen. The inner catheter is sized to be

received within the sheath lumen in the collapsed configuration of the sheath. The inner

catheter has a plurality of gripping members positioned on the outer periphery of the inner

catheter for gripping the sheath.



[0007] According to more detailed aspects, the plurality of gripping members each

extend around the outer periphery of the inner catheter. The plurality of gripping members

are longitudinally spaced apart along the length of the inner catheter, and are preferably

formed of an elastomeric material. The inner catheter defines an inner catheter lumen, and

the system may further comprises a guiding catheter sized to be received within the inner

catheter lumen. The guiding catheter defines a guiding lumen sized to receive a wire guide.

[0008] A method for accessing a bodily opening defined by tissue of an internal

bodily lumen via an external orifice is also provided in accordance with the teachings of the

present invention. The method includes the step of providing a medical device comprising

an expandable member and a flexible sheath such as those summarized above and

described herein. The distal end of the sheath and a portion of the expandable member are

delivered within the perforation while the stent is in its collapsed configuration. The

expandable member is operated to its expanded configuration such that the distal end of the

sheath is pressed against the interior of the perforation formed in the bodily wall. According

to more detailed aspects, the medical device forms part of a medical system such as those

summarized above and described herein. The step of operating the expandable member to

its expanded configuration preferably includes proximally retracting the outer catheter

relative to the inner catheter. The gripping members on the inner catheter serve to hold the

medical device in place during deployment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 is a plan view of a medical device constructed in accordance with the

teachings of the present invention;

[0010] FIG. 2 is a cross-sectional view of the medical device depicted in FIG. 1;

[0011] FIG. 3 is a cross-sectional view taken about the line 3-3 in FIG. 1;

[0012] FIG. 4 is a cross-sectional view of another embodiment of the medical device

depicted in FIG. 1;

[0013] FIG. 5 is a cross-sectional view of another embodiment of the medical device

depicted in FIG. 1;

[0014] FIGS. 6A, 6B and 6C are plan views of alternate embodiments of expandable

frames that may for a portion of the medical devices depicted in FIGS. 1-5;

[0015] FIG. 7 is a cross-sectional view showing one embodiment of the collapsed

configuration of the medical device depicted in FIG.1 ;



[0016] FIG. 8 is a cross-section view of another embodiment of a collapsed

configuration of the medical device depicted in FIG. 1;

[0017] FIG. 9 is an exploded view of a medical system for deploying the medical

device depicted in FIGS. 1-5, constructed in accordance with the teachings of the present

invention;

[0018] FIG. 10 is a cross-sectional view of the medical system depicted in FIG. 9 ;

[0019] FIGS. 11-15 depict a method of employing the medical systems and devices

depicted in FIGS. 1-10;

[0020] FIG. 16 is a cross-sectional view, similar to FIG. 2 , depicting another

embodiment of a medical device constructed in accordance with the teachings of the present

invention;

[0021] FIG. 17 is a perspective view and FIG. 18 is a cross-sectional view depicting

yet another embodiment of a medical device constructed in accordance with the teachings of

the present invention; and

[0022] FIG. 19 is a cross-section view, similar to FIG. 3 , depicting a variation of the

embodiments of the medical devices constructed in accordance with the teachings of the

present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0023] In the present application, the terms "proximal" and "proximally" refer to a

position, direction, or orientation that is generally towards a physician during a medical

procedure, while the terms "distal" and "distally" refer to a position, direction, or orientation

that is generally away from the physician and towards a target site within a patent's anatomy

during a medical procedure. Thus, "proximal" and "distal" portions of a device or bodily

region may depend on the point of entry for the procedure (e.g., percutaneously or

laparoscopically or endoscopically).

[0024] Turning now to the figures, FIGS. 1-3 depict a medical device 20 for forming a

pathway from an external orifice to a bodily opening defined by tissue of an internal bodily

lumen, constructed in accordance with the teachings of the present invention. As is known

in the art, the external orifice typically is a natural orifice such as the mouth, anus, vagina,

ears, nose, etc., although it will be recognized by those skilled in the art that the medical

device 20 may also be employed through intentionally formed orifices such as those made

during laparoscopic or similar procedures. Similarly, the bodily opening defined by the tissue

of an internal bodily lumen may be intentionally formed or may be naturally occurring, and



the internal bodily lumen may comprise a portion of the gastrointestinal tract or any other

internal bodily lumen, as will be recognized by those skilled in the art.

[0025] The medical device 20 generally comprises an expandable frame 22 and a

flexible sheath 24. The flexible sheath 24 generally extends from a proximal portion 26 to a

distal portion 28 and has a length suitable for forming the pathway, i.e. its length is sized

depending upon the particular orifice and bodily lumen being traversed. The sheath 24

defines a sheath lumen 30 through which an endoscope 100 (FIG. 11) or other medical

instrument may be traversed for accessing the bodily opening. Likewise, the expandable

frame 22 defines a frame lumen 32 through which the endoscope 100 or other medical

instrument may pass.

[0026] The expandable frame 22 is connected to the distal portion 28 of the sheath

24, and more particularly within the sheath lumen 30 as shown, although the expandable

frame 22 may be positioned on the exterior of the sheath 24. In one manner, a plurality of

sutures 34 may be threaded through the sheath 24 and the struts 42 of the expandable

frame 22, and the ends of the sutures 34 tied to connect the expandable frame 22 and

sheath 24 together. In another manner, shown in FIG. 4 , the distal portion 28 of the sheath

24 may wrap around a distal end 36 of the expandable frame 22 and extend proximally

beyond the proximal end 38 of the expandable frame 22 where it is connected to the sheath

24 using conventional methods such as heat bonding, mechanical bonding, adhesives,

fasteners, suturing or the like. As such, the distal portion 28 of the sheath 24 can form a

pocket 40 sized to receive the expandable frame 22 and encapsulate it therein.

[0027] In yet another manner depicted in FIG. 5 , the expandable frame 22 and its

struts 42 may have a coating 44 (e.g. a polymeric coating) that is formed to extend beyond a

proximal end 38 of the expandable frame 22 to define a lip 45. In this configuration, the

distal portion 28 of the sheath 24 may be attached to the lip 45 (or any other portion of the

coating 44) via conventional methods such as those mentioned above. The coating 44 may

define a continuous outer layer, e.g. formed from a separate tubular sheet (of similar or

dissimilar materials as the sheath 24), or may be applied to the individual struts 42 to leave

spaces therebetween (e.g. in a dip coating process), and thus the surface of the lip 45 may

be continuous or discontinuous.

[0028] In still yet another manner depicted in FIG. 16, the medical device 120

includes an expandable frame 122 having four cages 122a, 122b, 122c, 122d, only two of

which (122c, 122d) are covered by the flexible sheath 24. The two distal cages 122a, 122b

are exposed on their exterior to directly engage the tissue of the gastric wall 16 within the



opening 18 (see, e.g. FIG. 15), thereby improving the friction and grip of the frame 122 to the

wall 16. The covered portion of the expandable frame 122 (in the depicted embodiment

cages 122c, 122d) may also press the sheath 24 into engagement with the wall 16, although

in design and/or use only the uncovered portion of the expandable frame 122 may contact

the wall 16. All of the cages in the frame may also be exposed (completely or partially) by

attaching the distal end of the sheath to the proximal end of the frame (see, e.g., FIG. 15).

[0029] Either or both of the covered and uncovered portions of the expandable frame

122 may also include small barbs 123 which further assist in engaging and gripping the

tissue of the wall 16. The barbs 123 project from cages and preferably include sharp edges

or points. The barbs 123 may be formed of wire, metal or plastics, and may integrally

formed by the material of the frame 122 or separately formed. The barbs 123 may also be

formed by removal of material to improve the friction of the exterior of the frame 122, for

example a roughened surface. Both large voids and micro sized voids can be formed.

Similarly, the distal portion of the sheath 24 itself can also include barbs or roughed

materials/surfaces, integrally or separately formed, to improve friction, gripping and retention

of the device 20. Further variations in view of the foregoing embodiments will be recognized

by the skilled artisan.

[0030] It will be recognized that the expandable frame 22 may take many forms and

constructions. The expandable frame 22 is preferably an expandable stent, and most

preferably a self-expanding stent such as the zig-zag wire metal stents of the Gianturco type

as described in U.S. Patent 4,580,568, the disclosure of which is incorporated by reference

herein in its entirety. The expandable frame 22 may also be a balloon expandable stent.

The expandable frame 22 may have numerous types of geometries, such as coil designs,

open cell designs, multi-cell closed-cell designs, and woven designs. The geometric shapes

of the expandable frame 22 may also be of various constructions such as cylindrical (FIG. 2),

butterfly shape (e.g. made by two tapering cages 22a, 22b connected together as shown in

FIG. 6A), or bow-tie shape (e.g. two tapering cages 22a and 22b interconnected by a

cylindrical cage 22c as shown in FIG. 6B), or a flared shape (e.g. a first cylindrical cage 22

having a second tapering cage 22c at its proximal or distal end as shown in FIG. 6C), to

name a few. An outer or inner sheath, coating, sutures, bonding or welding techniques may

be used to connect multiple cages, as is known in the art. The frame 22 and its expandable

struts 42 are preferably formed of a material having a rigidity greater than the sheath 24, e.g.

a metal or alloy such as nitinol, or plastics having sufficient rigidity and flexure strength.



[0031] The expandable frame 22 is generally operable between a collapsed

configuration (see e.g., FIGS. 9 and 10) and an expanded configuration (see e.g., FIGS. 1-3

and 13 and 14). Similarly, the sheath 24 is operable between a collapsed configuration (see,

e.g., FIGS. 7 and 8), and an expanded configuration (see, e.g., FIGS. 1-3 and 13 and 14).

The flexible sheath 24 is preferably formed of a flexible material such as a polymer so that it

is collapsible over a substantial portion of its length. That is, the sheath 24 should be

collapsible over at least the portion that is intended to be located within the body, which will

include the distal portion and generally be at least half the overall length of the sheath 24.

Accordingly, the sheath 24 preferably has a rigidity less than traditional overtubes and trocar

sleeves. Generally, the sheath 24 folds onto itself in the collapsed configuration. As shown

in FIG. 7 , one collapsed configuration of the sheath 24 may include one or more large folds

50 which reduces the outer diameter of the sheath 24. As shown in FIG. 8 , the sheath 24

may include a series of smaller folds 52, such as folding the sheath 24 in an accordion-style,

to reduce its outer diameter in the collapsed configuration.

[0032] The flexible nature and collapsibility of the sheath 24 should be designed not

only so that it may take a collapsed configuration such as those depicted, but also so that it

does not restrict operability of an endoscope or other medical instrument passed through the

sheath lumen 30. This can be controlled through selection of the plastic material, e.g. based

on its durometer and thickness. Preferably, the sheath 24 has a thickness in the range of

about 0.001 inches to about 0.1 inches, and has a sheet-like quality (in-fact, a sheet may be

rolled and its edges connected to form the sheath 24). Suitable materials include

fluoroplastics such as polytetrafluorethylene (PTFE) or Teflon™, polyethylenes (high,

medium or low density), polyethylene ether ketones (PEEK), polyurethanes, silicones or

polyamides such as Nylon™. Most preferably, the sheath 24 is formed of low density

polyurethane. The structure of the flexible sheath 24 can include multi-layer or single layer

constructions with or without reinforcement wires, coils or filaments. Likewise, a

polyvinylchloride (PVC) coating may also be employed for increased durability, without

making the sheath 24 too rigid.

[0033] By utilizing a flexible polymer or elastomer, manipulation and operation of the

endoscope 100 or other medical instrument is not compromised. Accordingly, not only can

the medical device 20 facilitate operation of the medical instrument, but navigation deeper

within the gastrointestinal tract via a natural bodily opening is possible. At the same time,

the medical device 20 is easy to deploy and provides a secure engagement and fluidic seal

with the internal bodily opening in the tissue that can prevent unwanted travel of bacteria



laden fluids. Preferably, the sheath 24 has a diameter about equal to or greater than an

estimated diameter of the bodily lumen (such as the esophagus 12), and collapses under a

radial force that is less than the radial force anticipated from the bodily lumen. In such a

configuration, the sheath 24 will not itself cause dilation or expansion of the esophagus 12 or

other bodily lumen.

[0034] Turning now to FIGS. 9 and 10, a medical system 60 for forming the pathway

from an external orifice to a bodily opening is provided in accordance with the teachings of

the present invention. The medical system 60 generally includes a medical device 20, such

as those previously described, although it will be recognized that the medical system 60 may

also be used with other medical devices 20 having an elongated sheath and a radially

expandable member attached to a distal end of the sheath. The medical system 60 includes

an outer catheter 62 defining an outer catheter lumen 64 sized to receive the medical device

20 in its collapsed configuration (shown in solid lines in FIG. 9). An inner catheter 70 is

sized to be received within the sheath lumen 30 and stent lumen 32. The inner catheter 70

defines an inner catheter lumen 72. A plurality of gripping members 74 are positioned on the

exterior of the inner catheter 70 and are longitudinally spaced apart. Preferably, the gripping

members 74 each comprise an O-ring, gasket or other elastomeric member that may be

fitted on the exterior of the inner catheter 70 by way of adhesives, bonding or simple friction

fit. The gripping members 74 may have a circular cross-sectional shape, or non-circular

cross-sectional shapes such as square, rectangular, triangular, oval or oblong, etc. As will

be discussed in further detail herein, the gripping members 74 serve to grasp the medical

device 20, and in particular the flexible sheath 24, and hold it in place while the outer

catheter 62 is retracted to deploy the stent 22 and medical device 20.

[0035] The medical system 60 may optionally include a guiding catheter 80 which

defines a guiding lumen 82 sized to receive a wire guide 90. The guiding catheter 80 may

include a bulb-shaped distal end 84 that assists with loading and deploying the medical

system 60, and delivering the same over the wire guide 90 to the bodily opening. Also

shown in FIG. 9 is a funnel 92 having a slot 94 which is used for loading the medical system

60 (the loaded state is shown in FIG. 10), as will now be described. Generally, the guiding

catheter 80 is loaded within the inner catheter lumen 72 of the inner catheter 70. In turn, the

inner catheter 70 and guiding catheter 80 are loaded within the lumens 30, 32 of the medical

device 20 in its expanded configuration (shown in dotted lines in FIG. 9). The funnel 92 is

attached to a distal end 66 of the outer catheter 62 and the proximal end of the medical

device 20 (namely proximal portion 26 of sheath 24) and inner catheter 70 and guiding



catheter 80 may be moved through the outer catheter lumen 64 towards its proximal end.

Due to the flexible and collapsible nature of the sheath 24, it will naturally take its collapsed

configuration as it is positioned within the outer catheter lumen 64, although the sheath may

be manually folded or otherwise manipulated as it is loaded within the outer catheter 62 to

have any preferred collapsed configuration. The outer catheter 62 will be shorter than the

medical device 20, inner catheter 70 and guiding catheter 80, so that their proximal ends

may be grasped and pulled proximally. This causes the stent 22 of the medical device 20 to

pass through the funnel 92, causing it to take its collapsed configuration and be received

within the outer catheter lumen 64 of the outer catheter 62. Once the medical device 20 and

inner catheter 70 (and optionally guiding catheter 80) are loaded within the outer catheter 62,

such as is shown in FIG. 10, the funnel 92 may be removed from the outer catheter 62.

[0036] One preferred method for utilizing the medical system 60 and deploying the

medical device 20 will now be described with reference to FIGS. 11-15. As shown in FIG.

11, an upper portion of the gastrointestinal tract 10, such as the esophagus 12 and stomach

14, may be accessed via the mouth (not shown). An endoscope 100 may be introduced into

the stomach 14, and a cutting instrument 102 may be employed through a working channel

of the endoscope 100 to form an opening 18 in the gastric tissue or gastric wall 16. As

shown in FIG. 12, the wire guide 90 may be placed through the opening 18, and a dilator

104 may be introduced over the wire guide 90. Generally, the dilator 104 may include an

inflation balloon 106 or other radially expandable member to enlarge the opening 18 formed

in the gastric wall 16.

[0037] As shown in FIG. 13, the endoscope 100 and dilator 104 may be removed

while leaving the wire guide 90 in place, and the medical system 60 advanced distally over

the wire guide 90 to a position proximate the opening 18. More particularly, the medical

system 60 is preferably positioned such that a portion of the expandable frame 22 of the

medical device 20 is positioned within the opening 18. To accomplish this, fluoroscopic or

ultrasonic monitoring techniques may be employed, whereby the expandable frame 22 may

serve as the viewable element, although the outer catheter 62, the distal portion 28 of the

sheath 24, or even the inner catheter 70, may include markings such as radiopaque bands

or the like that facilitate visualization. Similarly, a catheter-based fiber-optic visualization

system or a smaller endoscope (such as a pediatric endoscope), may be placed through the

mouth and esophagus 12 into the stomach 14 (parallel to the medical system 60) for direct

visualization of the medical system 60.



[0038] As shown in FIG. 14, the outer catheter 62 is retracted proximally relative to

the inner catheter 70, which is preferably held in place. The gripping members 74 of the

outer catheter 70 serve to engage the medical device 20, and in particular the sheath 24, to

maintain its position and prevent it from sliding or folding or kinking due to its flexible nature,

while the outer catheter 62 is retracted. As the expandable frame 22 becomes exposed

beyond the distal end 66 of the outer catheter 62, it will take its expanded configuration and

press against the tissue 16 defining the opening 18. Through appropriate sizing of the

expandable frame 22, the medical device 20 will be firmly affixed to the gastric wall 16 and

within the opening 18, thereby forming a port and passageway from the mouth to the bodily

opening 18. The expandable frame 22 exerts a radially outward force on the flexible sheath

24 and the gastric wall tissue 16 sufficient to open and hold-open the opening 18, as well as

affix the flexible sheath 24 and medical device 20 to the gastric wall 16. Visualization of the

sutures 34 holding the expandable frame 22 and sheath 24 together can assist in confirming

complete deployment of the expandable frame 22.

[0039] With the medical device 20 in place, the outer catheter 62 and inner catheter

70 and guiding catheter 80 may be retracted proximally and disposed of. Then, the

endoscope 100 or a new endoscope may be advanced distally through the flexible sheath 24

of the medical device 20 and through the opening 18 formed in the gastric wall 16 for

performing a translumenal procedure. It will be recognized by those skilled in the art that

many other medical devices, in addition to or in conjunction with, an endoscope may be

employed through the passageway of the medical device 20. When it is desired to remove

the medical device 24, the suture 35 (see FIGS. 2 and 15) may be pulled proximally to

collapse the cages of the expandable frame 22, allowing the expandable frame 22 and

device 20 to be removed from the opening 18 in the gastric wall 16.

[0040] Another embodiment a medical device 220, constructed in accordance with

the teachings of the present invention, is shown in FIGS. 17-18. Similar to prior

embodiments, the device 220 includes an expandable frame 222 connected to a flexible

sheath 224, such as those described above. In this embodiment, the expandable frame 222

includes four cages 222a, 222b, 222c, 222d. The first, second and fourth cages 222a, 222b,

222d are formed as stents, e.g. from zig-zag shaped struts as described above. The third

cage 222c is simply formed from two or more strands 223, three strands being shown in

FIGS. 18-19. The strands 223 extend longitudinally between the second and fourth cages

222b, 222d to connect these cages while spacing them apart. The strands 223 may extend

linearly or be curved, and may be formed from metal wires, plastic strips or the like. Cages



222a, 222b, 222d have been shown as encapsulated by the sheath 224, and the third cage

includes a separate coating 224d, although the cages 222a, 222b, 222d may be left exposed

as described above. As such, the strands 223 may connect to either the struts of the cages

222b, 222d, or to the sheath/coating 224, 224d.

[0041] As best seen in FIG. 18, the strands 223 are exposed to directly engage the

tissue of the gastric wall 16 within the opening 18. By virtue of the other cages 222a, 222b,

222d expanding while the natural elasticity of the wall 16 tends to close the opening 18, the

strands 223 of the cage 222c are pressed into the wall 16 to firmly secure the medical device

220. The strands 223 are constructed with some flexibility and natural resiliency, and thus

the other cages 222a, 222b, 222d tend to have a larger diameter than the opening 18 in their

expanded configuration. Preferably the strands 223 extend longitudinally a distance greater

than a thickness of the gastric wall 16. At the same time, due to the large spaces between

the strands 223, the tissue of the gastric wall 16 tends to extend through the exterior of the

cage 222c and into the interior space of the expandable frame 222. Due to the natural

elasticity of the wall 16, the tissue may extend inwardly until the tissue edges 17 (defining

the opening 18 in the wall 16) contact each other. As such, the tissue of the wall 16 thus

defines a valve that restricts the flow of fluids and the like through the interior of the

expandable frame 222 and sheath 224. When an elongate medical device, such as an

endoscope, is moved distally through the sheath 224 and frame 222, the device will separate

the tissue as it extends distally beyond the wall 16 and device 220, and can similarly seal to

the edges 17 in the area of the third cage 222c.

[0042] Similarly, it will also be recognized by those skilled in the art that in any of the

embodiments, a separate valve member may be employed within the interior of the device

20, 120, 220, preferably at its distal end. For example, as shown in FIG. 20, a flap valve 333

may extend within the opening 332 of the expandable frame 322 and sheath 324, and the

flap valve may have one or more flexible flaps 335 that contact each other and the interior

wall of the device 320. The flaps 335, three being shown in FIG. 20, bend or rotate in

response to sufficient longitudinal force (e.g. from an endoscope but not from fluid pressure),

and therefore serve as a seal to restrict the movement of fluids and the like through the

device 320.

[0043] In view of the foregoing description of various embodiments of the medical

devices, systems and methods, it will be recognized that by utilizing a flexible sheath in

forming the medical device, manipulation and operation of the endoscope 100 or other

medical instrument is not compromised. Accordingly, not only can the medical devices



facilitate operation of the medical instrument, but navigation deeper within the

gastrointestinal tract via a natural bodily opening is possible. At the same time, the medical

devices are easy to deploy and provides a secure engagement and fluidic seal with the

internal bodily opening in the tissue that can prevent unwanted travel of bacteria laden fluids.

The medical devices, systems, and methods provide reliable and safe access to an internal

bodily opening via an external orifice such as a natural orifice.

[0044] The foregoing description of various embodiments of the invention has been

presented for purposes of illustration and description. It is not intended to be exhaustive or

to limit the invention to the precise embodiments disclosed. Numerous modifications or

variations are possible in light of the above teachings. The embodiments discussed were

chosen and described to provide the best illustration of the principles of the invention and its

practical application to thereby enable one of ordinary skill in the art to utilize the invention in

various embodiments and with various modifications as are suited to the particular use

contemplated. All such modifications and variations are within the scope of the invention as

determined by the appended claims when interpreted in accordance with the breadth to

which they are fairly, legally, and equitably entitled.



CLAIMS

1. A medical device for forming a pathway from an external orifice to a bodily

opening defined by tissue of an internal bodily lumen, the medical device comprising:

an expandable frame operable between a collapsed configuration and an expanded

configuration; and

a flexible sheath having a length suitable for forming the pathway, a distal portion of

the sheath connected to the expandable frame, the sheath collapsible over a substantial

portion of its length and operable between a collapsed configuration and an expanded

configuration.

2 . The medical device of claim 1, wherein the flexible sheath folds onto itself in

the collapsed configuration.

3 . The medical device of claim 1, wherein the sheath has an expanded diameter

in its expanded configuration, and the expandable member has an expanded diameter in its

expanded configuration, the expanded diameter of the sheath being about equal to the

expanded diameter of the expandable member.

4 . The medical device of claim 1, wherein the expandable member exerts a

radially outward force on the sheath in their respective expanded configurations, the radially

outward force sufficient to affix the distal end of the sheath to the tissue.

5 . The medical device of claim 1, wherein the expandable member includes first,

second and third cages, and wherein the first and third cages are stents, and wherein the

second cage includes a plurality of strands extending longitudinally between the first and

third cages to connect the cages and space the cages apart.

6 . The medical device of claim 1, wherein the expandable member has a

cylindrical portion connected to a first conical portion.

7 . The medical device of claim 1, wherein a distal portion of the sheath is

connected to a distal end of the expandable member.



8 . The medical device of claim 1, wherein a distal portion of the sheath wraps

around a distal end of the expandable member to enclose the expandable member within

the distal portion of the sheath.

9 . The medical device of claim 1, wherein the expandable frame includes at

least one wire and a coating that encapsulates the at least wire, the coating extending

beyond a proximal end of the at least one wire to define a lip, a distal end of the sheath

being bonded to the lip of the coating.

10. A medical system for forming a pathway from an external orifice to a bodily

opening defined by tissue of an internal bodily lumen, the medical system comprising:

an outer catheter defining an outer catheter lumen;

a medical device comprising a connection member and a flexible sheath, the flexible

sheath defining a sheath lumen and having a length suitable for forming the pathway, the

sheath having a distal portion connected to the connection member, the sheath operable

between a collapsed configuration and an expanded configuration, the collapsed

configuration of the sheath sized to be received within the outer catheter lumen; and

an inner catheter sized to be received within the sheath lumen in the collapsed

configuration of the sheath, the inner catheter having a plurality of gripping members

positioned on the outer periphery of the inner catheter for gripping the sheath.

11. The medical system of claim 10, wherein the plurality of gripping members

are longitudinally spaced apart along the length of the inner catheter.

12. The medical system of claim 10, wherein the plurality of gripping members

are each formed by an elastomeric ring bonded to the exterior of the inner catheter.

13. The medical system of claim 10, wherein the inner catheter defines an inner

catheter lumen, and further comprising a guiding catheter sized to be received within the

inner catheter lumen, the guiding catheter defining a guiding lumen sized to receive a wire

guide.

14. A method for examining a body by accessing a bodily opening defined by

tissue of an internal bodily lumen via an external orifice, the method comprising:



providing a medical device comprising an expandable member and a flexible sheath,

the flexible sheath defining a sheath lumen and having a length suitable for forming the

pathway, the sheath having a distal portion connected to the expandable member, the

sheath operable between a collapsed configuration and an expanded configuration, the

expandable member operable between a collapsed configuration and an expanded

configuration;

delivering the distal end of the sheath and a portion of the expandable member within

the bodily opening while the expandable member is in its collapsed configuration; and

operating the expandable member to its expanded configuration such that the distal

end of the sheath is placed in contact with the interior of the perforation formed in the bodily

wall.

15 . The method of claim 14, wherein the sheath is pressed against the interior of

the bodily opening to create a fluidic seal.

16. The method of claim 14, wherein the medical device forms part of a medical

system that further includes an outer catheter defining an outer catheter lumen that receives

the medical device, and an inner catheter sized to be received within the sheath in its

collapsed configuration, the inner catheter having a plurality of gripping members positioned

on the outer periphery of the inner catheter for gripping the sheath, and wherein the step of

operating the expandable member to its expanded configuration includes proximally

retracting the outer catheter relative to the inner catheter.
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