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ROTATABLE CONNECTION BETWEEN A TUBULAR
MEMBER AND AN ELONGATE WIRE OF A CATHETER

CROSS REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional Application Serial No.

61/291,342, filed December 30, 2009, the entire disclosure of which is incorporated

herein by reference.

TECHNICAL FIELD

The disclosure is directed to a rotatable connection for a medical device.

More particularly, the disclosure is directed to a rotatable connection between a

tubular member and an elongate wire of a catheter for allowing rotational movement

of the tubular member relative to the elongate wire.

BACKGROUND

Medical devices, such as catheters, are widely used in various medical

procedures to access remote anatomical locations and/or deploy therapeutic devices.

One exemplary catheter system is a drainage catheter delivery system configured to

delivery a drainage catheter (e.g., stent) to a body lumen, such as a lumen of the

biliary tree or a ureter. One embodiment of a drainage catheter delivery system,

disclosed in U.S. Patent No. 6,562,024, the disclosure of which is incorporated herein

by reference, includes a guide catheter including a distal tubular portion and a

proximal wire portion attached to the distal tubular portion. The guide catheter,

including at least a portion of the distal tubular portion and at least a portion of the

proximal wire portion may be slidably disposed in a lumen of a push catheter of the

drainage catheter delivery system.

In some instances, the proximal wire portion of the guide catheter, which may

share a lumen of the push catheter with a guidewire, may become twisted and/or

entangled with the guidewire as the system moves through numerous turns during

delivery of the drainage catheter to a target location in the anatomy of a patient.

Therefore, a need remains to provide a medical device construction configured

to allow components of the medical device to rotate relative to other components of

the medical device in order to prevent entanglement of the wire portion of a catheter

with a guidewire.



SUMMARY

The disclosure is directed to several alternative designs and configurations of

medical device structures and assemblies including locking mechanisms.

Accordingly, one illustrative embodiment is a catheter assembly including a

handle assembly, a first tubular member coupled to the handle assembly and

extending distally therefrom, a second tubular member disposed within a distal

portion of the lumen of the first tubular member, and an elongate wire coupled to the

second tubular member at a rotatable connection. The elongate wire extends

proximally from the second tubular member through a proximal portion of the lumen

of the first tubular member. The rotatable connection allows the second tubular

member to rotate independently of the elongate wire. The rotatable connection may

include a first tube having a distal portion fixedly secured to the second tubular

member and a second tube fixedly secured to the elongate wire. The second tube may

be disposed around a proximal portion of the first tube and being rotatable relative to

the first tube.

Another embodiment is a drainage catheter delivery system including a handle

assembly, a push catheter extending distally from the handle assembly, a guide

catheter disposed in the lumen of the push catheter and having a distal portion

extending distal of the distal end of the push catheter, and a drainage catheter

disposed on a portion of the tubular member of the guide catheter extending distal of

the distal end of the push catheter. The guide catheter includes a tubular member and

an elongate wire coupled to the tubular member at a rotatable connection, wherein the

rotatable connection allows the tubular member of the guide catheter to rotate

independently of the elongate wire of the guide catheter. The rotatable connection

may include a first tube having a distal portion fixedly secured to the second tubular

member and a second tube fixedly secured to the elongate wire. The second tube may

be disposed over a proximal portion of the first tube and rotatable relative to the first

tube. In some instances, the central longitudinal axis of the elongate wire is offset

from the central longitudinal axis of the tubular member.

Yet another embodiment is a catheter assembly including an elongate tubular

member, an elongate wire, and a rotatable connection rotatably coupling the elongate

wire to the elongate tubular member. The rotatable connection includes a first tube

having a distal portion disposed in the lumen of the elongate tubular member and a

proximal portion extending proximal of the proximal end of the elongate tubular



member, and a second tube being fixedly attached to the elongate wire. The second

tube is disposed around the proximal portion of the first tube and is rotatable relative

to the first tube.

The above summary of some example embodiments is not intended to

describe each disclosed embodiment or every implementation of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention may be more completely understood in consideration of the

following detailed description of various embodiments in connection with the

accompanying drawings, in which:

FIG. 1 is a plan view of an exemplary drainage catheter delivery system

including a handle assembly having a locking mechanism;

FIG. 2 is a longitudinal cross-sectional view of the drainage catheter delivery

system of FIG. 1;

FIG. 3 is an enlarged view of a portion of the drainage catheter delivery

system of FIG. 2 illustrating a rotatable connection between a tubular member and an

elongate wire of a catheter assembly;

FIG. 4 is an exploded perspective view of components of the rotatable

connection between the tubular member and the elongate wire of the catheter

assembly of the drainage catheter delivery system of FIG. 1;

FIG. 5 is a perspective view of the rotatable connection between the tubular

member and the elongate wire of the catheter assembly of the drainage catheter

delivery system of FIG. 1; and

FIG. 6 is a longitudinal cross-sectional view of an alternative embodiment of a

rotatable connection between a tubular member and an elongate wire of a catheter

assembly.

While the invention is amenable to various modifications and alternative

forms, specifics thereof have been shown by way of example in the drawings and will

be described in detail. It should be understood, however, that the intention is not to

limit aspects of the invention to the particular embodiments described. On the

contrary, the intention is to cover all modifications, equivalents, and alternatives

falling within the spirit and scope of the invention.



DETAILED DESCRIPTION

For the following defined terms, these definitions shall be applied, unless a

different definition is given in the claims or elsewhere in this specification.

All numeric values are herein assumed to be modified by the term "about",

whether or not explicitly indicated. The term "about" generally refers to a range of

numbers that one of skill in the art would consider equivalent to the recited value (i.e.,

having the same function or result). In many instances, the term "about" may be

indicative as including numbers that are rounded to the nearest significant figure.

The recitation of numerical ranges by endpoints includes all numbers within

that range (e.g., 1 to 5 includes 1, 1.5, 2, 2.75, 3, 3.80, 4, and 5).

Although some suitable dimensions, ranges and/or values pertaining to various

components, features and/or specifications are disclosed, one of skill in the art, incited

by the present disclosure, would understand desired dimensions, ranges and/or values

may deviate from those expressly disclosed.

As used in this specification and the appended claims, the singular forms "a",

"an", and "the" include plural referents unless the content clearly dictates otherwise.

As used in this specification and the appended claims, the term "or" is generally

employed in its sense including "and/or" unless the content clearly dictates otherwise.

The following detailed description should be read with reference to the

drawings in which similar elements in different drawings are numbered the same.

The detailed description and the drawings, which are not necessarily to scale, depict

illustrative embodiments and are not intended to limit the scope of the invention. The

illustrative embodiments depicted are intended only as exemplary. Selected features

of any illustrative embodiment may be incorporated into an additional embodiment

unless clearly stated to the contrary.

Referring now to FIGS. 1 and 2, there is shown an exemplary medical device,

illustrated as a drainage catheter delivery system 10 for delivering a drainage catheter

or stent 20 to an anatomical location, such as in a lumen of the biliary tree or a ureter.

The drainage catheter 20 may be used to bypass or drain an obstructed lumen and can

be configured for long-term positioning within the lumen. It should be understood

that the terms "drainage catheter" and "stent" can be used interchangeably with

reference to these applications.

The drainage catheter delivery system 10 is designed for use with a

conventional guidewire 2 and may include a drainage catheter 20, a guide catheter 12,



a push catheter 14, and a handle assembly 16. The guidewire 2 may extend into a

lumen 22 of the guide catheter 12 through a distal guidewire port 24 and out a

proximal guidewire port 26 in a sidewall of the push catheter 14, providing the

drainage catheter delivery system 10 with single-operator-exchange (SOE)

capabilities.

The guide catheter 12 is slidably disposed in the lumen 28 of the push catheter

14 and extends distally from the distal end of the push catheter 14. The drainage

catheter 20 is positioned on a distal portion of the guide catheter 12 located distal of

the push catheter 14 and may abut the distal end 30 of the push catheter 14. The

drainage catheter delivery system 10 may include a means for releasably connecting

the push catheter 14 to the drainage catheter 20. When the drainage catheter 20 has

been properly placed, the drainage catheter 20 may be disconnected from the push

catheter 14 such that the drainage catheter 20 remains in the lumen when the push

catheter 14 is withdrawn. For example, the drainage catheter 20 may be disconnected

from the push catheter 14 by withdrawing the guide catheter 12 proximally relative to

the drainage catheter 20 and the push catheter 14. Some exemplary drainage catheter

delivery systems including means for releasably connecting the push catheter 14 to

the drainage catheter 20 are disclosed in U.S. Patent Nos. 5,921,952 and 6,562,024,

the disclosures of which are incorporated herein by reference. For example, a suture

(not shown) attached to the push catheter 14 may be threaded around a portion of the

drainage catheter 20 and the guide catheter 12. As the guide catheter 12 is moved

longitudinally in a proximal direction relative to the drainage catheter 20 and the push

catheter 14, the suture may be freed from the guide catheter 12 and the drainage

catheter 20, releasing the drainage catheter 20.

The proximal end 32 of the push catheter 14 may be attached to the handle

assembly 16. For example, the proximal end 32 may include a female luer lock

connector 34 threadably coupled to a threaded male connector 36 of the handle

assembly 16. It is understood, however, that the push catheter 14 may be attached to

the handle assembly 16 and extend distally therefrom by other means, such as

adhesive bonding, welding, friction fit, interlocking fit, or other suitable means.

The guide catheter 12 may include a distal tubular portion 38 and a proximal

elongate wire 40, such as a pull wire, coupled to the distal tubular portion 38. In some

instances, the elongate wire 40 may be a wire, filament, thread, portion of a catheter

wall, fabric, web, or similar elongate structure. The elongate wire 40 may be coupled



to the distal tubular portion 38 at a rotatable connection 50 which allows rotatable

movement between the tubular portion 38 and the elongate wire 40 of the guide

catheter 12. The elongate wire 40 may extend through the lumen 28 of the push

catheter 14 to the handle assembly 16. In some embodiments, the elongate wire 40

may extend through the handle assembly 16 to a location proximal of the handle

assembly 16. The proximal end of the elongate wire 40 may terminate at a knob 42

which may be grasped by an operator to manipulate the guide catheter 12.

As shown in FIG. 2, the elongate wire 40 may share the lumen 28 of the push

catheter 14 with the guidewire 2 along a portion of the length of the elongate wire 40.

Thus, a portion of the elongate wire 40 may extend proximally from the tubular

portion 38 along the side of the guidewire 2 through the lumen 28 of the push catheter

14 up to a location where the guidewire 2 exits the proximal guidewire port 26 of the

push catheter 14.

FIG. 3 is an enlarged cross-sectional view of the rotatable connection 50

between the tubular member 38 and the elongate wire 40 of the guide catheter 12.

The rotatable connection 50 may include a first tube 52 rotatably coupled to a second

tube 54. For instance, the first tube 52 may extend through the lumen of the second

tube 54 such that the second tube 54 may freely revolve around the first tube 52.

Each of the first tube 52 and the second tube 54 may be formed of any desired

material for use with medical devices. Some suitable materials include metal, metal

alloy, metal-polymer composite, combinations thereof, and the like, or any other

suitable material. Some examples of suitable metals and metal alloys include stainless

steel, such as 304V, 304L, and 316LV stainless steel; mild steel; nickel-titanium

alloy, such as linear-elastic and/or super-elastic nitinol; other nickel alloys; platinum

enriched stainless steel; combinations thereof; and the like; or any other suitable

material. In some instances, the first tube 52 and/or the second tube 54 may be a

stainless steel hypotube. Some examples of suitable polymers may include

polytetrafluoroethylene (PTFE), ethylene tetrafluoroethylene (ETFE), fluorinated

ethylene propylene (FEP), polyoxymethylene (POM), polyether block ester,

polyurethane, polypropylene (PP), polyvinylchloride (PVC), polyether-ester, ether or

ester-based copolymers, polyamide, elastomeric polyamides, block polyamide/ethers,

polyether block amide (PEBA), ethylene vinyl acetate copolymers (EVA), silicones,

polyethylene (PE) including high-density polyethylene and linear low density

polyethylene, polyester, polybutylene terephthalate (PBT), polyethylene terephthalate



(PET), polytrimethylene terephthalate, polyethylene naphthalate (PEN),

polyetheretherketone (PEEK), polyimide (PI), nylon, nylon- 12, polyolefm,

polystyrene, or other suitable materials, or mixtures, combinations, copolymers

thereof, polymer/metal composites, and the like.

The first tube 52 may be fixedly secured to the tubular member 38, while the

second tube 54 may be fixedly secured to the elongate wire 40. For instance, a distal

portion of the first tube 52 may extend into the lumen 22 of the tubular member 38

from the proximal end of the tubular member 38 such that a distal end of the first tube

52 is located distal of the proximal end of the tubular member 38. In other

embodiments, however, the first tube 52 may be fixedly secured to the tubular

member 38 in another fashion. For example, the first tube 52 may extend over a

proximal portion of the tubular member 38 and be attached thereto. In some

embodiments, the first tube 52 may be sized and configured to provide an interference

fit or interlocking fit with the tubular member 38. For instance, the first tube 52 may

have an outer diameter which is greater than the inner diameter of the tubular member

38 to provide an interference fit and/or the first tube 52 may include one or more

annular burrs or projections which engage the inner surface of the tubular member 38.

Additionally or alternatively, the first tube 52 may be welded or bonded, such as

thermally or adhesively bonded, to the tubular member 38.

The second tube 54 may be fixedly secured to a distal end of the elongate wire

40 such that the elongate wire 40 extends proximally from the second tube 54. For

instance, a distal portion of the elongate wire 40 may be positioned along an outer

surface of the second tube 54 and welded or bonded, such as thermally or adhesively

bonded, to the second tube 54. In some instances, the elongate wire 40 may loop

through the wall of the second tube 54 or may be attached to the inside of the second

tube 54. In some instances, the elongate wire 40 may be a portion of the wall of the

second tube 54 extending proximally from a tubular section of the second tube 54.

The second tube 54 may be disposed around a proximal portion of the first

tube 52 such that the second tube 54 may be rotated relative to the first tube 52. As

shown in FIG. 3, the first tube 52 may include a flared end or a flange 56 located at or

near the proximal end of the first tube 52. The second tube 54 may be located

between the proximal end of the tubular member 38 and the flange 56 of the first tube

52 such that the second tube 54 is restrained from longitudinal movement in either the

proximal or distal direction.



In some embodiments, the interface between the outer surface of the first tube

52 and the inner surface of the second tube 54 may have a low coefficient of friction

to reduce rotational resistance between the first tube 52 and the second tube 54. For

instance, in some embodiments, the outer surface of the first tube 52 and/or the inner

surface of the second tube 54 may be coated with a lubricious coating providing a low

coefficient of friction between the outer surface of the first tube 52 and the inner

surface of the second tube 54 to aid in reducing resistance in rotational movement

between the first tube 52 and the second tube 54. Some suitable coating materials

which may provide a low coefficient of friction include silicone or a fluoropolymer

such as polytetrafluoroethylene (PTFE), ethylene tetrafluoroethylene (ETFE) or

fluorinated ethylene propylene (FEP). In some instances, the outer surface of the first

tube 52 and/or the inner surface of the second tube 54 may include nibs, bumps,

ridges, grooves or other surface characteristics to reduce the contact area between the

first and second tubes 52, 54. In other embodiments, the first tube 52 and the second

tube 54 may be formed to have different cross-sectional shapes to reduce the contact

area and/or number of contact points between the first and second tubes 52, 54. For

example, the first tube 52 may have a square cross-sectional shape while the second

tube 54 may have a circular cross-sectional shape. Thus, the first tube 52 would

contact the inner surface of the second tube 54 at discrete contact points to reduce the

contact area between the first and second tubes 52, 54.

FIGS. 4 and 5 further illustrate the rotatable connection 50 between the tubular

member 38 and the elongate wire 40 of the guide catheter 12. As shown in the

Figures, the central longitudinal axis of the tubular member 38 may be coaxial with

both the central longitudinal axis of the first tube 52 and the central longitudinal axis

of the second tube 54. The elongate wire 40 may be secured to the second tube 54 at

a location around the perimeter of the second tube 54, thus the central longitudinal

axis of the elongate wire 40 may be offset from the central longitudinal axis of the

tubular member 38. For instance, the elongate wire 40 may be fixedly secured to the

annular wall of the second tube 54. As shown in FIGS. 4 and 5, the elongate wire 40

may include a saddle portion 58 having an arcuate shape which generally follows an

arcuate surface of the second tube 54. For instance, the saddle portion 58 may be

located on the exterior of the second tube 54 such that a concave surface of the saddle

portion 58 is in contact with a convex outer surface of the second tube 54. The saddle

portion 58 may extend partially around the circumference of the second tube 54.



However, in other embodiments, the saddle portion 58 may be located in the interior

of the second tube. The saddle portion 58 may be a unitary portion of the elongate

wire 40 or the saddle portion 58 may be a separate piece affixed to the elongate wire

40 by welding, soldering, bonding, or the like. As discussed above, the elongate wire

40 may be attached and/or extend from the second tube 54 in other fashions. For

example, the elongate wire 40 may loop through the wall of the second tube 54 or

may be attached to the inside of the second tube 54. In some instances, the elongate

wire 40 may be a portion of the wall of the second tube 54 extending proximally from

a tubular section of the second tube 54.

The first tube 52 may have an inner diameter sized to slidably receive the

guidewire 2 through the lumen 62 of the first tube 52. Thus, as the guidewire 2

extends proximally of the rotatable connection 50, the guidewire 2 may extend along

the side of the elongate wire 40 of the guide catheter 12.

The first tube 52 may have an outer diameter less than the inner diameter of

the second tube 54, providing a clearance fit between the first tube 52 and the second

tube 54 when the first tube 52 is positioned through the lumen 64 of the second tube

54. The clearance between the outer diameter of the first tube 52 and the inner

diameter of the second tube 54 may aid in rotational movement between the first tube

52 and the second tube 54. The flange 56 of the first tube 52 may have an outer

diameter greater than the inner diameter of the second tube 54 to prevent the second

tube 54 from sliding off the proximal end of the first tube 52. With the second tube

54 positioned between the flange 56 and the proximal end of the tubular member 38,

the second tube 54 may be restrained from being disconnected from the first tube 52.

Furthermore, the first tube 52 may have a length greater than the length of the

second tube 54 such that the second tube 54 is positioned around a proximal portion

of the first tube 52 while a distal portion of the first tube 52 extends into the lumen 60

of the tubular member 38 of the guide catheter 12. The flange 56 of the first tube 52

may proximal of and/or abut the proximal end of the second tube 54.

During a medical procedure, the drainage catheter delivery system 10 may be

advanced to a target location in the anatomy of a patient. For instance, the drainage

catheter delivery system 10 may be advanced over the guidewire 2 to a target

location. In some instances, the drainage catheter delivery system 10 may be tracked

over the guidewire 2 as the drainage catheter delivery system 10 is advanced through

a working channel of an endoscope. The guidewire 2 may pass through the lumen 22



of the guide catheter 12 and the lumen 28 of the push catheter 14 and exit through the

proximal guidewire port 26 of the push catheter 14.

As the drainage catheter delivery system 10 is advanced distally, the drainage

catheter 20, guide catheter 12 and push catheter 14 may move through numerous turns

in the working channel of the endoscope as the drainage catheter delivery system 10

follows the patient's anatomy. As the components of the drainage catheter delivery

system 10 navigate the curved pathway, one or more components, or portions thereof,

may seek to rotate relative to one or more components, or portions thereof. For

instance, in some cases the drainage catheter 20 may have a curved shape to assist in

conforming to the anatomy of a bile duct. Due to the curved shape of the drainage

catheter 20, the drainage catheter 20 may rotate inside the working channel of the

endoscope as the drainage catheter 20 is advanced distally. In some instances, the

drainage catheter 20 may rotate as much as one, two, three or more complete

revolutions as the drainage catheter 20 is delivered to the target location. The tubular

member 38 of the guide catheter 12, on which the drainage catheter 20 is positioned,

may tend to rotate with the drainage catheter 20. The rotatable connection 50

between the distal tubular member 38 and the proximal elongate wire 40 of the guide

catheter 14 may allow the tubular member 38 to freely rotate relative to the elongate

wire 40, thus not twisting or entangling the elongate wire 40 with the guidewire 2 .

Furthermore, in some instances where the drainage catheter 20 is releasably attached

to the push catheter 14, the push catheter 14 and thus the guidewire 2 may tend to

rotate around the elongate wire 40 during distal advancement of the drainage catheter

delivery system 10 through the anatomy. The rotatable connection 50 between the

distal tubular member 38 and the proximal elongate wire 40 of the guide catheter 14

may allow the second tube 54 of the rotatable connection 50 to freely rotate relative to

the first tube 52 of the rotatable connection 50, thus not twisting or entangling the

elongate wire 40 with the guidewire 2 .

When the drainage catheter 20 has been positioned at the target location in a

lumen, the operator may then withdraw the guide catheter 12 proximally relative to

the push catheter 14 and the handle assembly 16. For instance, the operator may

grasp the knob 42 with one hand and grab the handle assembly 16 with another hand,

then pull the knob 42 proximally away from the handle assembly 16 to withdraw the

guide catheter 12. The force necessary to pull the elongate wire 40 proximally

relative to the push catheter 14, and thus withdraw the guide catheter 12 from the



drainage catheter 20, may be greatly reduced compared to the force necessary if the

elongate wire 40 were twisted or entangled with the guidewire 2 . It is noted that the

handle assembly 16 may have other configurations, such as a trigger grip or other

conventional configuration, which may be manipulated to withdraw the guide catheter

12 from the drainage catheter 20 or otherwise actuate deployment of the drainage

catheter 20.

Withdrawing the guide catheter 12 proximally relative to the push catheter 14

and the handle assembly 16 may release the drainage catheter 20 from the guide

catheter 12 and push catheter 14 in order to deploy the drainage catheter 20 at the

target location. For instance, if a releasing means is utilized which releasably

connects the push catheter 14 to the drainage catheter 20 as disclosed in U.S. Patent

Nos. 5,921,952 and 6,562,024, the disclosures of which are incorporated herein by

reference, proximal longitudinal movement of the guide catheter 12 such that the

distal end of the guide catheter 12 is proximal of the distal end of the push catheter 14

will release the drainage catheter 20 from the push catheter 14 for deployment in the

lumen. The drainage catheter delivery system 10 may then be withdrawn.

Another embodiment of a rotatable connection 150 which may be used to

rotatably couple the tubular member 38 of the guide catheter 12 to the elongate wire

40 of the guide catheter 12 is illustrated in FIG. 6 . The rotatable connection 150 may

include a first tube 152 rotatably coupled to a second tube 154. For instance, the first

tube 152 may extend through the lumen of the second tube 154 such that the second

tube 154 may freely revolve around the first tube 152. Each of the first tube 152 and

the second tube 154 may be formed of any desired material for use with medical

devices, including those materials listed above. In some instances, the first tube 152

and/or the second tube 154 may be a stainless steel hypotube.

The first tube 152 may be fixedly secured to the tubular member 38, while the

second tube 154 may be fixedly secured to the elongate wire 40. For instance, the

first tube 152 may be fixedly secured to a proximal portion of the tubular member 38

such that the tubular member 38 of the guide catheter 12 extends distally from the

rotatable connection 150. In some instances, a proximal portion of the tubular

member 38 may extend into and/or through the lumen of the first tube 152 of the

rotatable connection 150. The second tube 154 may be fixedly secured to a distal end

of the elongate wire 40 such that the elongate wire 40 extends proximally from the

rotatable connection 150.



The first tube 152 may include a first flange 156 proximate a first end of the

first tube 152 and a second flange 157 proximate a second end of the first tube 152.

The second tube 154 may be positioned around the first tube 152 intermediate the first

flange 156 and the second flange 157. The first and second flanges 156, 157 of the

first tube 152 may restrict longitudinal movement of the second tube 154 relative to

the first tube 152.

The first tube 152 may have an outer diameter less than the inner diameter of

the second tube 154, providing a clearance fit between the first tube 152 and the

second tube 154 when the first tube 152 is positioned through the lumen of the second

tube 154. The clearance between the outer diameter of the first tube 152 and the inner

diameter of the second tube 154 may aid in rotational movement between the first

tube 152 and the second tube 154. The first and second flanges 156, 157 of the first

tube 152 may each have an outer diameter greater than the inner diameter of the

second tube 154 to prevent the second tube 154 from sliding off the first tube 152.

With the second tube 154 positioned between the first and second flanges 156, 157,

the second tube 154 may be restrained from being disconnected from the first tube

152.

In some embodiments, the interface between the outer surface of the first tube

152 and the inner surface of the second tube 154 may have a low coefficient of

friction to reduce rotational resistance between the first tube 152 and the second tube

154. For instance, in some embodiments, the outer surface of the first tube 152 and/or

the inner surface of the second tube 154 may be coated with a lubricious coating

providing a low coefficient of friction between the outer surface of the first tube 152

and the inner surface of the second tube 154 to aid in reducing resistance in rotational

movement between the first tube 152 and the second tube 154. Some suitable coating

materials which may provide a low coefficient of friction include silicone or a

fluoropolymer such as polytetrafluoroethylene (PTFE), ethylene tetrafluoroethylene

(ETFE) or fluorinated ethylene propylene (FEP). In some instances, the outer surface

of the first tube 152 and/or the inner surface of the second tube 154 may include nibs,

bumps, ridges, grooves or other surface characteristics to reduce the contact area

between the first and second tubes 152, 154. In other embodiments, the first tube 152

and the second tube 154 may be formed to have different cross-sectional shapes to

reduce the contact area and/or number of contact points between the first and second

tubes 152, 154. For example, the first tube 152 may have a square cross-sectional



shape while the second tube 154 may have a circular cross-sectional shape. Thus, the

first tube 152 would contact the inner surface of the second tube 154 at discrete

contact points to reduce the contact area between the first and second tubes 152, 154.

The rotatable connection 150 may allow the tubular member 38 to rotate

independent of rotation of the elongate wire 40 of the guide catheter 12. Thus, during

a medical procedure using the drainage catheter delivery system 10, the elongate wire

40 may not become twisted or entangled with a guidewire extending through the

lumen 22 of the tubular member 38 and along side of the elongate wire 40 of the

guide catheter 12.

Although the rotatable connections have been illustrated as being used to

rotatably couple a tubular member to an elongate wire of a guide catheter of a

drainage catheter delivery system, it can be appreciated that the disclosed rotatable

connections may be incorporated into a variety of other medical devices. For

instance, the disclosed rotatable connections may be incorporated into other medical

catheter assemblies which may benefit from the ability of a first member to freely

rotate relative to a second member during a medical procedure. In some instances, the

rotatable connections may provide torque stress relief to a medical device. In some

instances, the rotatable connections may allow an elongate tubular member to rotate

relative to an elongate wire coupled to the elongate tubular member. Such rotatable

connections may be used in a variety of catheters, such as catheters utilizing a pull

wire extending along at least a portion of the length of the catheter. Such rotatable

connections could also be incorporated in biopsy forceps, graspers, hemoclips,

needles, and other medical instruments.

Those skilled in the art will recognize that the present invention may be

manifested in a variety of forms other than the specific embodiments described and

contemplated herein. Accordingly, departure in form and detail may be made without

departing from the scope and spirit of the present invention as described in the

appended claims.



What is claimed is:

1. A catheter assembly comprising:

a handle assembly;

a first tubular member coupled to the handle assembly and extending distally

therefrom, the first tubular member including a lumen extending therethrough;

a second tubular member disposed within a distal portion of the lumen of the

first tubular member; and

an elongate wire coupled to the second tubular member at a rotatable

connection, the elongate wire extending proximally from the second tubular member

through a proximal portion of the lumen of the first tubular member;

wherein the rotatable connection allows the second tubular member to rotate

independently of the elongate wire.

2 . The catheter assembly of claim 1, wherein the rotatable connection

comprises:

a first tube having an inner diameter and an outer diameter, a distal portion of

the first tube being fixedly secured to the second tubular member;

a second tube having an inner diameter and an outer diameter, the elongate

wire being fixedly secured to the second tube;

the second tube being disposed around a proximal portion of the first tube and

being rotatable relative to the first tube.

3 . The catheter assembly of claim 2, wherein the outer diameter of the

first tube is less than the inner diameter of the second tube.

4 . The catheter assembly of claim 2, wherein the distal portion of the first

tube extends into the second tubular member.

5 . The catheter assembly of claim 2, wherein the first tube includes a

flange extending radially outward from the outer diameter of the first tube.

6 . The catheter assembly of claim 5, wherein the second tube is

positioned between a proximal end of the second tubular member and the flange.



7 . The catheter assembly of claim 1, wherein the elongate wire extends

through the lumen of the first tubular member to the handle assembly.

8. The catheter assembly of claim 7, further comprising a guidewire

extending through the second tubular member and along a distal portion of the

elongate wire.

9 . The catheter assembly of claim 8, wherein the rotatable connection

prevents the elongate wire from entangling with the guidewire.

10. The catheter assembly of claim 1, wherein the rotatable connection

allows the second tubular member to rotate independently of the first tubular member.

11. A drainage catheter delivery system comprising:

a handle assembly;

a push catheter extending distally from the handle assembly, the push catheter

having a proximal end, a distal end and a lumen extending therethrough;

a guide catheter disposed in the lumen of the push catheter and having a distal

portion extending distal of the distal end of the push catheter, the guide catheter

including a tubular member and an elongate wire coupled to the tubular member at a

rotatable connection; and

a drainage catheter disposed on a portion of the tubular member of the guide

catheter extending distal of the distal end of the push catheter;

wherein the rotatable connection allows the tubular member of the guide

catheter to rotate independently of the elongate wire of the guide catheter.

12. The drainage catheter delivery system of claim 11, wherein the

rotatable connection comprises:

a first tube having a proximal portion and a distal portion, the distal portion of

the first tube being fixedly secured to the second tubular member;

a second tube disposed over the proximal portion of the first tube and rotatable

relative to the first tube, the elongate wire being fixedly secured to the second tube.



13. The drainage catheter delivery system of claim 12, wherein the tubular

member of the guide catheter has a central longitudinal axis and the elongate wire of

the guide catheter has a central longitudinal axis, the central longitudinal axis of the

elongate wire being offset from the central longitudinal axis of the tubular member.

14. The drainage catheter delivery system of claim 12, wherein the second

tube is located between the tubular member of the guide catheter and a flange of the

first tube.

15. The drainage catheter delivery system of claim 12, wherein the distal

portion of the first tube extends into a lumen of the tubular member of the guide

catheter.

16. The drainage catheter delivery system of claim 11, further comprising

a guidewire extending through the tubular member of the guide catheter and along a

distal portion of the elongate wire.

17. A catheter assembly comprising:

an elongate tubular member having a proximal end, a distal end, a lumen

extending from the proximal end to the distal end, and a central longitudinal axis;

an elongate wire having a proximal end, a distal end and a central longitudinal

axis; and

a rotatable connection rotatably coupling the elongate wire to the elongate

tubular member, the rotatable connection including:

a first tube having a proximal portion and a distal portion, the distal

portion disposed in the lumen of the elongate tubular member, the proximal

portion extending proximal of the proximal end of the elongate tubular

member; and

a second tube disposed around the proximal portion of the first tube

and being rotatable relative to the first tube, the elongate wire being fixedly

attached to the second tube.



18. The catheter assembly of claim 17, wherein the central longitudinal

axis of the elongate wire is offset from the central longitudinal axis of the elongate

tubular member.

19. The catheter assembly of claim 17, wherein the first tube includes a

flange, the second tube being positioned between the proximal end of the elongate

tubular member and the flange.

20. The catheter assembly of claim 17, wherein the elongate wire is fixedly

attached to the second tube with a saddle extending partially around a circumference

of the second tube.
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