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ACCESS SHEATH WITH ACTIVE DEFLECTION

BACKGROUND OF THE INVENTION

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to and all available benefits of U.S.

Provisional Patent Application No. 61/1 78,189, filed May 14, 2009, and which is

hereby incorporated by reference in its entirety.

FIELD OF THE INVENTION

[0002] The present invention relates to medical devices. More particularly, the

invention relates to the field of endoscopic and laparoscopic medical devices used

primarily in minimally-invasive surgery.

BACKGROUND OF THE INVENTION

[0003] Access sheaths, such as ureteral access sheaths, may be used to gain

access to body cavities in lumens during endoscopic and laparoscopic surgery, and

by other procedures that generally use minimally invasive techniques. Thus, ureteral

access sheaths may be used with an endoscope for finding and removing kidney

stones, and may be used in other applications, such as access to bile ducts. Other

applications for which an access sheath has been used include vascular procedures,

as well as procedures requiring gastro-intestinal access, uterine access, and

bronchial access. Thus, sheaths may be used in combination with endoscopes,

hysteroscopes, sigmoidoscopes, bronchoscopes, and many other types of

instruments for minimally-invasive techniques.

[0004] Using a sheath provides for a way to protect the tissues of a patient during

a procedure. For instance, if a kidney stone is to be removed, a retrieval basket may

require many passages back and forth across the patient's ureter to remove stone

fragments. Passing the basket through the access sheath instead of the ureter itself

avoids trauma to the ureter and the surrounding tissues.

[0005] One problem that is common to many procedures in which these devices

are used is that more and more is expected from the surgeon and the operating

team. For instances, now that an access sheath may be used to access across a



ureter, the surgeon may wish to use the sheath for access not only for an

endoscope, but also for multiple endoscopic instruments, such as a retrieval basket,

a stone "blocker" or back stop, a fiberoptic laser to break up stones, a safety wire, an

operating wire, or a system to provide irrigation or to instill contrast agents. While all

of these systems are desirable, it is difficult to operate them all at the same time and

through the same access sheath. Thus, the surgeon may also pass instruments

through the endoscope as well as the access sheath.

[0006] Removal of kidney stones and other calculi within body cavities may be

accomplished with an endoscope or other expensive piece of equipment. An

endoscope is inserted into the patient, desirably using a body passageway, such as

a ureter or a blood vessel. An endoscope includes an integral optical system, a

working channel, and a way to maneuver the endoscope so that the surgeon can

accomplish a therapeutic or diagnostic procedure. The surgeon positions the

endoscope so that the surgeon can observe the desired body part of the patient

using the optical system, with irrigation if necessary. The surgeon then uses at least

one instrument, such as a laser or a grasper, to break up and remove objects in the

body passageway. The endoscope may also be used for diagnostic purposes, such

as for observing the desired portion of the patient and then taking a biopsy sample.

[0007] Flexible endoscopes are very expensive pieces of equipment. When this

application refers to endoscopes, primarily flexible endoscopes are intended. They

may cost from $10,000 to $20,000 and are typically used for no more than 10-15

procedures before they require a $3,000 to $5,000 overhaul. Part of the problem

may be the very extensive cleaning and sterilization that is required after each use

on a patient. After the overhaul, the endoscope may typically be serviceable for only

another 10 procedures before requiring an additional overhaul. Thus, endoscopes

are very expensive and they require a great deal of attention and maintenance.

Because damage is not always apparent to hospital personnel, the need for repair or

overhaul on the endoscope may become obvious during a medical procedure,

causing a delay in completing the procedure. Thus, it may be necessary to keep

multiple endoscopes in stock to ensure their availability at all times.

[0008] What is needed is a more effective way to access body cavities during

endoscopic and laparoscopic surgery including an ability to navigate through

- ? -



tortuous body passageways and cavities while allowing for important access

functions.

BRIEF SUMMARY OF THE INVENTION

[0009] In at least one embodiment of the present invention, an access sheath for

being positioned in a patient's body by an interventional is provided. The access

sheath comprises an elongated member having a proximal portion extending to a

distal portion and a plurality of lumens formed therethrough. The lumens include a

working lumen and a first additional lumen. The first additional lumen is configured

to receive one of an optical system and an irrigation system. The proximal portion

has a stiffening section that includes a first coil and one of a first braiding and a

second coil. The first coil and the one of the first braiding and the second coil are

disposed about the working lumen in concentric relationship with each other. The

distal portion has a tip, a first deflection section and a second deflection section.

Proximal to the tip is the first deflection section which is distal to the second

deflection section. The first deflection section is configured to be actuated by the

interventionalist to bend at a first angle to position the tip. The second deflection

section is configured to bend at a second angle to reposition the tip.

[0010] In at least one other embodiment of the present invention, a medical kit for

providing internal access to a patient's body is provided. The kit comprises an

access sheath as discussed in the foregoing paragraph and an optical system for

positioning in the first additional lumen for viewing inside the patient's body.

[001 1] An example of a method for positioning an access sheath in a patient's

body in accordance with the present invention is provided. The method comprises

actuating a first deflection section of a distal portion of an elongated member to bend

at a first angle to position a tip of the distal portion. The elongated member has a

proximal portion with a stiffening section. The stiffening section includes a first coil

and one of a first braiding and a second coil in concentric relationship with each

other to facilitate positioning of the tip. A portion of the elongated member is

contacted with part of the patient's body to bend a second deflection section of the

distal portion at a second angle to reposition the tip.



[0012] Further objects, features, and advantages of the present invention will

become apparent from consideration of the following description and the appended

claims taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Figure 1a is a tear-away side view of an access sheath in accordance with

an embodiment of the present invention;

[0014] Figure 1b is tear-away side view of an access sheath in accordance with

another embodiment of the present invention;

[0015] Figure 1c1 is one example of a cross-section of the access sheath

depicted in Figure 1a;

[0016] Figure 1c2 is another example of a cross-section of the access sheath

depicted in Figure 1a;

[0017] Figure 1d1 is one example of a cross-section of the access sheath

depicted in Figure 1a;

[0018] Figure 1d2 is another example of a cross-section of the access sheath

depicted in Figure 1a;

[0019] Figure 1e1 is one example of a cross-section of the access sheath

depicted in Figure 1a;

[0020] Figure 1e2 is another example of a cross-section of the access sheath

depicted in Figure 1a;

[0021] Figure 2a is an environmental view of an access sheath in accordance

with an embodiment of the present invention;

[0022] Figure 2b is an environmental view of an access sheath in accordance

with one embodiment of the present invention;

[0023] Figure 3a is a side view of a portion of an access sheath in accordance

with an embodiment of the present invention;

[0024] Figure 3b is a side view of a portion of an access sheath in accordance

with one embodiment of the present invention;

[0025] Figure 3c is a side view of a portion of an access sheath in accordance

with another embodiment of the present invention;

[0026] Figure 3d is a side view of a portion of an access sheath in accordance

with one embodiment of the present invention;



[0027] Figure 4a is a side view of an insert for use with an access sheath in

accordance with an embodiment of the present invention;

[0028] Figure 4b is a partial cross-sectional view of a proximal portion of an

access sheath for interfacing with the insert depicted in Figure 4a in accordance with

one embodiment of the present invention;

[0029] Figure 4c is an obturator for use with an access sheath in accordance with

another embodiment in the present invention; and

[0030] Figure 5 is an example of a method for positioning an access sheath in a

patient's body in accordance with the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0031] Detailed embodiments of the present invention are disclosed herein. It is

understood, however, that the disclosed embodiments are merely exemplary of the

invention and may be embodied in various and alternative forms. The figures are not

necessarily to scale; some figures may be configured to show the details of a

particular component. Therefore, specific structural and functional details disclosed

herein are not to be interpreted as limiting but merely as a representative basis for

the claims and/or teaching one skilled in the art to practice the present invention.

[0032] Examples of the present invention seek to overcome some of the concerns

associated with accessing body pathways and cavities, which may be tortuous,

during endoscopic and laparoscopic surgery.

[0033] Embodiments of the present invention concern a steerable access sheath

that may be used for endoscopic or laparoscopic surgical procedures. The

differences between an access sheath and an endoscope are subtle. An

endoscope, especially a flexible endoscope, is an optical instrument that transmits

light and carries images back to an observer through a flexible bundle of small

(about 10 micrometers) transparent fibers. Such an endoscope is used to inspect

interior portions of the body, may be equipped with mechanisms for steering, and

may have additional lumens for allowing sampling and/or operative instruments

along their axis to the internal site.

[0034] Thus, an endoscope is first and foremost a medical device for diagnostic

procedures, and is defined as an optical instrument. The instrument may or may not

have a steering mechanism and it may or may not have an additional lumen, i.e., a



working channel, for sampling or operating instruments. Endoscopes are typically

narrow, with an outer diameter from about 3.0 to 6.0 millimeters (mm). In urology,

the "working channel" may be from about 0.8 to 1.2 mm in diameter (about 2.4

French (Fr.) to 3.6 Fr.). In contrast, many access sheaths currently sold having a

working channel with a minimum of about 9.5 Fr. up to 14 Fr., with an outer diameter

from about 11 Fr. (3.7 mm) to about 16 F. (5.4 mm). An access sheath is not

primarily an optical instrument and may or may not use an optical system.

[0035] In applying the principles of the present inventions, the access sheath

comprises an elongated member having two deflection sections for positioning and

repositioning its distal tip. The access sheath also includes a stiffening section that

includes at least two concentrically positioned reinforcement layers about a working

lumen which enhance stiffness and concentrate bending forces at the deflection

sections. The stiffening section facilitates bending of the deflection sections to

position and/or reposition the tip for preferably maneuvering through even tortuous

body passageways and cavities during endoscopic and laparoscopic surgery.

[0036] Referring to Figures 1a and 1c1-1e2, an access sheath 10 for positioning

in a patient in accordance with at least one embodiment of the present invention is

provided. The access sheath 10 comprises an elongated member 12 that has a

proximal portion 14 extending to a distal portion 16. Defined by the access sheath

10 are several lumens including a large or working lumen 18 and a plurality of

smaller additional lumens 20, 22 and 24 as illustrated in Figures 1c 1 , 1d1 and 1e 1 ,

or 20, 22, 22', 24 and 24' as illustrated in Figures 1c2, 1d2 and 1e2 for example.

The working lumen 18 is lined with a layer of lubhcious polymer 26, such as a

fluoropolymer liner, e.g., polytetrafluoroethylene (PTFE) or Teflon®. Preferably, the

additional lumens 20, 22 and 24 are lined with a fluoropolymer liner 27 or other

lubricious material on its inner surface. Polyethylene, polypropylene or other

polymer may be used instead of a fluoropolymer.

[0037] The working lumen 18 is desirably larger than the additional lumens 20, 22

and 24 and may be used for therapeutic or diagnostic purposes, such as removing

kidney or bile stones, or for collecting a biopsy sample. In these instances, the first

additional lumen 20 may be used to receive an optical system 28 which is for guiding

the interventionalist (e.g. physician or other medical professional) during a

therapeutic procedure. The optical system 28 may be connected by a connector 30



on the proximal portion 14 of the access sheath 10. There may be an additional

lumen or lumens (not shown) for an irrigation system to aid the optical system 28, or

alternatively, the first additional lumen 20 may be used for the irrigation system.

[0038] The optical system 28 preferably includes a lens and an optical fiber for

transmitting light to the lens so that an image is transmitted from the lens to the

interventionalist. An eyepiece and a light source are also desirable components but

may or may not be part of the removable optical assembly 28. Components for an

optical system 28 may be purchased, for example, from Fujikura America, Atlanta,

Georgia. These include image fibers, light sources and light guides, fiber scopes

with image fibers, digital optics (e.g. including CMOS and CCD), eyepieces, and

lens. These components are relatively very thin, useful, and inexpensive. Other

suitable optical systems known to those skilled in the art may alternatively be used.

The access sheath 10 is desirably sufficiently inexpensive for one time only use.

[0039] The proximal portion 14 of the elongated member 12 has a stiffening

section 32. The stiffening section 32 comprises at least two reinforcement layers

including a first reinforcement layer 34 and a second reinforcement layer 36. The

reinforcement layers 34 and 36 are disposed about the working lumen 18 and are in

concentric relationship with each other.

[0040] In one embodiment, the first reinforcement layer 34 is formed of a coil

wrapping 35 comprising a plurality of flat wire turns 37 which, for example, are

positioned at an acute angle to the working lumen 18 and are uniformly spaced apart

in the range of about 0.005 inches to 0.015 inches between the turns. The coil

wrapping 35 may be formed, for example, from 0.003 inch thick by 0.012 inch wide

flat stainless steel wire. The coil wrapping 35 is compression fitted around the outer

surface of the inner liner 26 of the working lumen 18 .

[0041] In one embodiment, the second reinforcement layer 36 is formed from a

braiding 48 that is compression fitted to and wrapped around the first reinforcement

layer 34. The braiding 48 may be, for example, constructed of stainless steel wire

arranged in warp and weft directions 50 and 52 to form a bi-directional woven

pattern. It is believed that the bi-direction pattern of the braiding 48 enhances

stiffness of the stiffening section 32 by providing bi-directional stress distribution.

[0042] In an alternative embodiment as illustrated in Figure 1b, the second

reinforcement layer 36 is formed from a second coil wrapping 54 that is compression



fitted to and wrapped around the first coil wrapping 35. The second coil wrapping 54

may be constructed similar to the first coil wrapping 35 but with its flat wire turns 55

positioned at an angle to the flat wire turns 37 of the first coil wrapping 35 to provide

bi-directional stress distribution for enhancing stiffness of the stiffening section 32.

[0043] Referring also to Figures 1a and 1c1-1 e2, a polymeric layer or liner 58 is

disposed about the second reinforcement layer 36 and forms an exterior layer of the

stiffening section 32. The exterior liner 58 may be made from a polymeric material,

such as silicone, nylon or urethane. Other medically acceptable thermoplastic or

thermoset material may also be used either separately or in combination, including

PTFE, a fluoropolymer, polyethylene, polypropylene, acetyl, urethane, and others.

[0044] At the distal end of the distal portion 16, the access sheath 10 has a tip 38.

The working lumen 18 is formed through the tip 38 for providing access to a patient's

body when the distal portion 16 of the sheath 10 is positioned in the patient. The

distal portion 16 also has at least two deflection sections including a first deflection

section 40 and a second deflection section 42. The deflection sections 40 and 42

bend relative to the stiffening section 32 to position and reposition the tip 38 in the

patient's body. The first deflection section 40 is proximal to the tip 38 and is distal to

the second deflection section 42.

[0045] In one embodiment, the first deflection section 40 includes a coil wrapping

60, which may be a continuation of the coil wrapping 35 from the stiffening section

32 or it may be a separate coil wrapping (e.g. similarly constructed or otherwise).

The coil wrapping 60 is disposed about the working lumen 18 and is preferably

compression fitted around the inner liner 26.

[0046] Forming an exterior layer of the first deflection section 40 is a polymeric

liner 62. The liner 62 is disposed about the coil wrapping 60 and is made of a

polymeric material having a lower durometer than the durometer of the outer liner 58

of the stiffening section 32 to facilitate bending of the deflection section 40. In one

example, the liner 62 of the first deflection section 40 has a Shore D durometer of

between about 10 to 50 (preferably between about 25 and 40), and the liner 58 of

the stiffening section 32 has a Shore D durometer of between about 50 and 90

(preferably between about 55 and 72). Medically acceptable thermoplastics and/or

thermosets may be used to make the liner 62, such as for example, silicone, nylon,



urethane, PTFE, a fluoropolymer, polyethylene, polypropylene, acetyl, urethane, and

others.

[0047] The first deflection section 40 is configured to be "actively deflected" by an

interventionalist. In one embodiment, the access sheath 10 comprises at least one

control wire 46 moveably disposed in at least one of the additional lumens 22, 22',

24 and/or 24' for actively bending the first deflection section 40. The control wire 46

is connected at its distal end to the distal portion 16 of the elongated member 12 so

that the tip 38 may be easily bent at an angle and maneuvered by the

interventionalist. As illustrated, the additional lumens 22, 22', 24 and/or 24' do not

extend through the tip 38, but rather terminate between the first deflection section 40

and the tip 38. The distal end of the control wire 46 is anchored within the distal

portion 16 via an anchor or cannula 64 disposed in the additional lumens 22, 22', 24

and/or 24', so that when tension is applied to the control wire 46, the control wire 46

will cause the first deflection section 40 to bend at an angle to position the tip 38.

[0048] The proximal end of the control wire 46 may be joined to a control handle

66, such as for example, a integral thumb actuator as shown or a separate handle or

otherwise, for manipulation of the control wire 46. The control wire 46 may be a

single steel wire, or may be a wire bundle. Alternatively, the control wire 46 may use

filaments made from other materials, such as nylons, polyesters, or other polymers,

or polymer reinforced with glass, carbon, or metallic wires or fibers.

[0049] In one embodiment as illustrated, the control handle 66 has easy-to-use

controls so that the interventionalist can readily adjust the position of the tip 38 via

the first deflection section 40. A retainer 68 is preferably molded into the proximal

portion 14 of the elongated member 12, or otherwise assembled in place. The

retainer 68 has a base portion 70 and a curved rack of teeth 72. The base portion

70 also has a pivot point or pin 74. One aperture 76 is for access for the control wire

46 for assembly with the actuator 78. The actuator 78 includes a proximal portion 80

for interfacing with the hand or thumb of the interventionalist, and a distal portion 8 1

which mounts on the pivot pin 74. A spring (not shown) is operably disposed in the

actuator 78 to allow the interventionalist to depress the proximal portion 80 and

disengage a locking member 83, for example, from engagement with the rack of

teeth 72 to allow pivoting of the actuator 78 on the pivot pin 74 to move the position

of the actuator 78 on the rack of teeth 72, thereby moving the control wire 46 to bend



the first deflection section 40. The proximal portion 80 can then be released by the

interventionalist so that the spring moves the locking member 83 outwardly back into

engagement with the curved rack of teeth 72 to lock the first deflection section 40 at

a specific deflection position. Other suitable control handle arrangements may also

be employed such as those disclosed in U.S. Patent Application Publication

2007/0203474 which is incorporated herein by reference in its entirety.

[0050] The access sheath 10 may include one or more control wires 46,

preferably distributed radially across the proximal and distal portions 14 and 16 of

the elongated member 12. For instance, the control wires 46 may be connected at

radial intervals of 180°, 120°, or 90° if there are, respectively two, three, or four

control wires 46. Alternatively and as illustrated in Figures 1c2, 1d2 and 1e2, two

pairs of control wires 46 may be positioned such that each pair is on opposing sides

of the access sheath 10 relative to the other pair, and each control wire 46 of a

corresponding pair is spaced apart and adjacent to the other control wire 46 of the

corresponding pair. Such an arrangement preferably facilitates maneuvering and

positioning of the first deflection section 40. The first deflection section 40 is

preferably sufficiently flexible to bend in response to actuation of the control handle

66 to an angle of at least 90° to position the tip 38. In other embodiments, the first

deflection section 40 may be bent around and at angle of at least 180° or more, such

as for example 225°-270° to position the tip 38.

[0051] The second deflection section 42 is configured to bend at a second angle

to reposition the tip 38. In one embodiment, the second deflection section 42 uses

"passive deflection" to bend at the second angle. That is, the second deflection

section 42 bends in response to being contacted or bumped by an external object,

such as for example, part of the patient's body. Alternatively, active deflection may

be used to bend the second deflection section 42.

[0052] As illustrated, the second deflection section 42 includes a series

articulating members 82 that are disposed about the working lumen 18 and around

the inner liner 26. The articulating members 82 are pivotally connected to each other

to bend the second deflection section 42 to the second angle. In one embodiment,

the articulating members 82 are formed from a laser cut cannula 84. Each of the

articulating members 82 has a positive feature 86 and a negative feature 88. The



positive feature 86 of one articulating member 82 engages the negative feature 88 of

the adjacent articulating member 82 to form a pivotal connection 90.

[0053] Forming an exterior layer of the second deflection section 42 is a

polymeric liner 92 which covers the articulating members 82. The polymeric liner 92

is made of a polymeric material having a lower durometer than the durometer of the

outer liner 58 of the stiffening section 32 to facilitate bending of the second deflection

section 42. Preferably, the polymeric liner 92 is made of the same or similar

polymeric material as the polymeric liner 62 of the first deflection section 40.

[0054] As shown in Figure 1a, the second deflection 42 sections may be disposed

immediately adjacent to the first deflection section 40. Alternatively and as illustrated

in Figure 1b, the second deflection section 42 may be spaced apart from the first

deflection section 40. In the latter embodiment, an additional stiffening section 94 is

disposed between the first and second deflection sections 40 and 42 for providing a

particular positioning and reposition pattern (e.g. with pivotal reach) for the tip 38 that

may well suited for navigating certain tortuous passageways. The additional

stiffening section 94 preferable has the same or similar layer construction as the

stiffening section 32 of the sheath's proximal portion 14 with either a coil-on-coil or a

coil-on-braiding or vice versa reinforcement layer construction as described in detail

in the foregoing paragraphs.

[0055] Referring to Figure 3a, one embodiment for the second deflection section

42 is provided. As illustrated, the articulating members 82 each have a pin 96 and a

slot 98. The pin 96 of one of the articulating members 82 engages the slot 98 of the

adjacent articulating number 82 to form the pivotal connection 90. The articulating

members 82 move axially 100 relative to each other from a relaxed position 102 to a

compressed position 104 when a first deflection section 40 is actuated to bend.

Notable, the axial movement 100 of the articulating members 82 to the compressed

position 104 does not cause the second deflection section 42 to bend or substantially

bend, but rather restrains pivotal movement of the articulating members 82, which is

believed to concentrate or enhance the forces for bending the first deflection section

40.

[0056] Referring also to Figures 3b and 3c, the slots 98 may be configured to

facilitate pivotal movement in the relaxed position 102 and to restrain pivotal

movement in the compressed position 104. In particular, the slots 98 may each have



a relatively narrow proximal portion 99, which more tightly engages the pin 96 to

restrain pivotal movement in the compressed position 104, and a relatively wider

distal portion 101 , which allows the pin 96 more freedom to move therein to facilitate

pivotal movement in the relaxed position 102. For example, the proximal portion 99

may be configured as a narrow straight slot, and the distal portion 101 may be

configured as a relatively wider circular opening extending from the proximal portion

99 as illustrated in Figure 3a. Alternatively, the slots 98 may be configured as "T" or

triangular openings as illustrated in Figures 3b and 3c, respectively.

[0057] In at least one embodiment and as illustrated in Figures 3a and 3d, at least

one additional control wire 106 is provided for facilitating axial movement 100 of the

articulating members 82 to the compressed position 104. Each additional control

wire 106 is preferably movably disposed in one of the additional lumens. Also

referring to Figures 1a-1 b, the additional control wire 106 has one end 108

connected to one of the articulating members 82 positioned distally in the series of

articulating members 82 and the other end 110 operably connected to a second

retainer-actuator arrangement 112 of the control handle 66 for moving the

articulating members 82 proximally to the compressed position 104. The second

retainer-actuator arrangement 112 operates the same as or similar to the retainer-

actuator arrangement 68, 70, 72, 74, 76 and 78 as discussed previously. The

additional control wire 106 may also include a spring 114 disposed between the two

ends 108 and 110 to facilitate the articulating members 82 moving distally from the

compressed position 104 to pivot when a portion of elongated member 12 contacts

an external object.

[0058] Referring to Figures 4a through 4b, an insert 120 for use with the access

sheath 10 is provided. The insert 120 is meant to clip onto the proximal portion 14 of

the access sheath 10 using the interface 122 and a mating proximal portion 123 of

the access sheath 10 as shown in Figure 4b. The interface 122 is operated by a

finger lever 124, the interventional squeezing the levers 124 to part the interface

portions 122 in order to apply the interface 122 to the access sheath 10. The

interventionalist then releases the levers 124, allowing the interface portions 122 and

notches 126 to latch the mating proximal portion 123 of the access sheath 10.

[0059] The interface 122 may include control portion 128 and may also include

diagnostic or a therapeutic device 130, such as a retriever for kidney stones or a



laser fiber for breaking up calculi in a kidney or other organ. The control portion 128

may be a control rod, or other connection for the desired diagnostic or therapeutic

device 130. The control portion 128 is used to manipulate the device 140, e.g.,

extending and retracting a retrieval basket for removing kidney stones.

[0060] Referring to Figures 4b-4c, an obturator 132 is useful in deploying the

access sheath 10 into a patient. The obturator 132 occupies the working lumen 18

of the sheath 10, preventing its collapse during deployment. Alternatively, the

obturator 132 may be used after deployment in order to expand the working lumen

18. The obturator 18 extends from the proximal portion 14 to the distal portion 16 of

the access sheath 10 . The obturator 132 includes a main shaft 134, a distal tip 136,

and a proximal portion 138. The distal tip 136 may be tapered as shown for easy

introduction. The proximal portion 138 preferably includes an engaging portion or

connector 140 for removeably clipping or attaching to the mating portion 123 of the

proximal portion 14 of the access sheath 10.

[0061] Referring to Figures 2a-2b and 5 , an example of a method for positioning

an access sheath in a patient's body by an interventionalist is provided. As

illustrated, the access sheath 10 is advanced through the ureter 150 to access the

kidney 152 of the patent for kidney stone 154 removal. The first deflection section 40

is actuated (at 200) to bend at a first angle to position the tip 38 adjacent to the

lower, outboard calyx 156. The distal portion 16 of the access sheath 10 is

contacted with or bumped against (at 202) the kidney 152 to produce a force that

bends the second deflection section 42 at a second angle, repositioning the tip 38

(e.g. with pivotal reach) into the lower, inboard calyx 158 where, in this example, the

kidney stone 154 is located. A retrieval device 160 is deployed out the working

lumen to remove the kidney stone 154.

[0062] As a person skilled in the art will readily appreciate, the above description

is meant as an illustration of the implementation of the principles of this invention.

This description is not intended to limit the scope of application for this invention and

that the invention is susceptible for modification, variation and change, without

departing from the spirit of this invention, as defined in the following claims.



CLAIMS

1. An access sheath for being positioned in a patient's body by an

interventionalist, the access sheath comprising:

an elongated member having a proximal portion extending to a distal

portion and a plurality of lumens formed therethrough including a working lumen and

a first additional lumen, the first additional lumen is configured to receive one of an

optical system and an irrigation system, the proximal portion having a stiffening

section including a first coil and one of a first braiding and a second coil, the first coil

and the one of the first braiding and the second coil are disposed about the working

lumen in concentric relationship with each other, the distal portion having a tip and a

first deflection section and a second deflection section, the first deflection section is

proximal to the tip and distal to the second deflection section, the first deflection

section is configured to be actuated by the interventionalist to bend at a first angle to

position the tip, and the second deflection section is configured to bend at a second

angle to reposition the tip.

2 . The access sheath according to claim 1 wherein the first deflection

section includes a third coil disposed about the working lumen and the first and

second deflection sections include a first polymeric material forming an exterior layer

of the distal portion about the third coil, and the stiffening section includes a second

polymeric material forming an exterior layer of the proximal portion about the first coil

and the one of the first braiding and the second coil, the first polymeric material

having a lower durometer than the second polymeric material.

3 . The access sheath according to claim 1 wherein the second deflection

section uses passive deflection to bend at the second angle in response to a portion

of the elongated member contacting part of the patient's body.

4 . The access sheath according to claim 3 wherein the second deflection

section includes a series of articulating members disposed about the working lumen,



the articulating members are pivotally connected to each other to bend the second

deflection section to the second angle.

5 . The access sheath according to claim 4 wherein the articulating

members are formed from a laser cut cannula, each of the articulating members

having a positive feature and a negative feature, the positive feature of one of the

articulating member engaging the negative feature of the adjacent articulating

member to form the pivotal connection.

6 . The access sheath according to claim 4 wherein each of the

articulating members has a pin and a slot, the pin of one of the articulating members

engaging the slot of the adjacent articulating member to form the pivotal connection.

7 . The access sheath according to claim 6 wherein at least one of the

slots has a relatively narrow proximal portion and a relatively wider distal portion

extending from the relatively narrow proximal portion.

8 . The access sheath according to claim 4 wherein the articulating

members move axially relative to each other from a relaxed position to a

compressed position when the first deflection section is actuated to bend, and in the

compressed position pivotal movement of the articulating members is restrained.

9 . The access sheath according to claim 8 further comprising:

a control handle connected to the proximal portion of the elongated

member; and

a first control wire, the elongated member having a second additional

lumen and the first control wire being movably disposed in the second additional

lumen, the first control wire having one end connected to one of the articulating

members positioned distally in the series of the articulating members and the other



end is operably connected to the control handle for moving the articulating members

proximally to the compressed position when the control handle is actuated.

10. The access sheath according to claim 9 wherein the first control wire

includes a spring disposed between the two ends to facilitate the articulating

members moving distally from the compressed position and pivoting when the

portion of the elongated member contacts the part of the patient's body.

11. The access sheath according to claim 1 further comprising:

a control handle connected to the proximal portion of the elongated

member; and

a second control wire, the elongated member having a third additional

lumen and the second control wire being movably disposed in the third additional

lumen, the second control wire having one end connected to the distal portion of the

elongated member between the first deflection section and the tip and the other end

operably connected to the control handle for bending the first deflection section when

the control handle is actuated.

12. The access sheath according to claim 1 wherein the distal portion has

a stiffening section disposed between the first and second deflection sections, the

stiffening section of the distal portion including a fourth coil and one of a second

braiding and a fifth coil, the fourth coil and the one of the second braiding and the

fifth coil are disposed about the working lumen in concentric relationship with each

other.

13. A medical kit for providing internal access to a patient's body by an

interventionalist, the kit comprising:

an optical system for viewing; and



an access sheath for being positioned in the patient's body, the access

sheath including:

an elongated member having a proximal portion extending to a

distal portion and a plurality of lumens formed therethrough including a working

lumen and a first additional lumen, the first additional lumen is configured to receive

the optical system, the proximal portion having a stiffening section including a first

coil and one of a first braiding and a second coil, the first coil and the one of the first

braiding and the second coil are disposed about the working lumen in concentric

relationship with each other, the distal portion having a tip and a first deflection

section and a second deflection section, the first deflection section is proximal to the

tip and distal to the second deflection section, the first deflection section is

configured to be actuated by the interventionalist to bend at a first angle to position

the tip, and the second deflection section is configured to bend at a second angle to

reposition the tip.

14. The kit according to claim 13 wherein the second deflection section

includes a series of articulating members disposed about the working lumen, the

articulating members are pivotally connected to each other to bend the second

deflection section to the second angle, and wherein the articulating members are

formed from a laser cut cannula, each of the articulating members having a positive

feature and a negative feature, the positive feature of one of the articulating member

engaging the negative feature of the adjacent articulating member to form the pivotal

connection.

15. The kit according to claim 13 wherein the second deflection section

includes a series of articulating members disposed about the working lumen, the

articulating members are pivotally connected to each other to bend the second

deflection section to the second angle, and wherein each of the articulating members

has a pin and a slot, the pin of one of the articulating members engaging the slot of

the adjacent articulating member to form the pivotal connection.
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