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SERVICE LOOP

FIELD OF THE INVENTION

The present invention provides an apparatus for accommodating and
managing lengths of conduit in a medical device.
BACKGROUND OF THE INVENTION

Medical devices used in surgery for performing ablation, dilation, and the like
often include multiple conduits and connectors for providing both fluid flow and
electrical connections between the device and a fluid supply and/or control console, as
well as providing for steering or navigation of the device over a guidewire. In
particular, some surgical procedures involve the expansion or inflation of an inflatable
element, such as a balloon, which may be disposed on a catheter or similar device.
The catheter may be inserted through the vasculature of a patient, applied directly to
contact a tissue surface, etc. Regardless of the particular approach, the
expansion/inflation of the balloon may result in alternating periods of slack and
tension in the conduits providing fluid flow, electrical connections, and the like,
which can cause axial and longitudinal movement of the conduits. Such movement
may result in the undesired kinking and/or tangling of multiple conduits of a device,
whereby the kinking may degrade or prevent the performance of the device, causing a
reduction in the overall effectiveness and/or usability of the device for certain medical
procedures.

In light of the above, it is desirable to provide for an apparatus for
accommodating and managing lengths of conduit in a medical device to prevent
unwanted kinking and/or damage to components, while further facilitating and easing
overall use of the device.

SUMMARY OF THE INVENTION

The present invention advantageously provides a method and system for
accommodating and managing lengths of conduit in a medical device to prevent
unwanted kinking and/or damage to components, while further facilitating and easing
overall use of the device.

In particular, the present invention provides a medical device having a handle,

a catheter coupled to the handle, and an expandable element coupled to the catheter.
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The medical device may also include a first conduit, such as a fluid supply conduit in
communication with the expandable element, wherein the first conduit traverses a
length of the handle and catheter. A second conduit, such as a guidewire, may also
traverse a length of the handle and catheter. In addition, a housing may be disposed
within the handle, where the housing defines a first opening able to receive a portion
of the first conduit, a second opening able to receive a portion of the second conduit,
and a third opening opposite the first and second openings, such that the third opening
is able to receive a portion of both the and second conduits. The present invention
may further include a separation element disposed within the housing, with the
separation element defining a channel able to receive a portion of the second conduit,
and whereby a portion of the first conduit forms a loop around the separation element.
In addition, the separation element may be rotatably coupled to the housing as to
provide a reel of reserve conduit length that may dispensed upon experiencing a
tension along the length of the conduit.
BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the present invention, and the attendant
advantages and features thereof, will be more readily understood by reference to the
following detailed description when considered in conjunction with the accompanying
drawings wherein:

FIG. 1 illustrates a catheter system in accordance with an embodiment of the
present invention;

FIG. 2 provides a cross-sectional view of an embodiment of a medical device
in accordance with the present invention;

FIG. 3 provides another cross-sectional view of an embodiment of a medical
device in accordance with the present invention,

FIG. 4 shows an additional cross-sectional view of an embodiment of a
medical device in accordance with the present invention;

FIG. 5 shows yet another cross-sectional view of an embodiment of a medical
device in accordance with the present invention; and

FIG. 6 provides an additional cross-sectional view of an embodiment of a

medical device in accordance with the present invention.
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DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 illustrates an exemplary system for performing a surgical procedure,
including ablation, dilation, or the like. The system includes a medical device 10,
which may include an elongate, highly flexible catheter 12 that may be suitable for
passage through the vasculature. The catheter 12 may include a catheter body having
a distal end with an expandable element 14 at or proximal to the distal end. The distal
end and the expandable element 14 are shown magnified and are described in greater
detail below. The catheter 12 body has a proximal end that is mated to a handle 16,
where the handle 16 may include an element such as a lever or knob 18 for
manipulating the catheter 12 body and the expandable element 14. In an exemplary
embodiment, a pull wire with a proximal end and a distal end may have its distal end
anchored to the catheter 12 at or near the distal end. The proximal end of the pull
wire may be anchored to an element such as a cam 20 in communication with and
responsive to the lever 18. The handle 16 can further include circuitry for
identification and/or use in controlling of the ablation catheter 12 or another
component of the system.

Continuing to refer to FIG. 1, the medical device 10 can also include one or
more elongate bodies disposed within a portion of the handle 16, which may further
extend along a length of the catheter 12. As used herein, the term “elongate body” is
used to describe any structure and/or element for transmitting, communicating, and or
channeling fluid, electricity, mechanical force, or the like, and may include, but is not
limited to, tubing, piping, wiring, cable, and/or fiber optic elements. The handle 16
may be provided with a fitting for receiving an elongate body such as a guidewire that
is passed into a guide wire lumen. The handle 16 may also include connectors that
are matable directly to a fluid supply/exhaust and control unit or indirectly by way of
one or more umbilicals. In the system illustrated, the handle 16 is provided with a
first connector 22 that is matable with a co-axial fluid umbilical (not shown) and a
second connector 24 that is matable with an electrical umbilical (not shown) that can
further include an accessory box (not shown). In an exemplary system, the fluid

supply and exhaust, as well as various control mechanisms for the system are housed
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in a single console 26. In addition to providing an exhaust function for the catheter 12
fluid supply, the console 26 can also recover and/or re-circulate the fluid.

Still referring to FIG. 1, the expandable element 14 is shown as a double
balloon having a first membrane 28 (e.g., inner balloon) contained or enclosed within
a second membrane 30 (e.g., outer balloon), thereby defining an interface or junction
between the first and second membranes. The second membrane 30 may provide a
safeguard to prevent fluid from leaking out of the interior of the first membrane 28
and into the surrounding tissue should the first membrane 28 rupture or develop a
leak. A fluid supply tube may be placed in fluid communication with the fluid supply
in the console 26 is provided to transport fluid from one or more openings in the
conduit within the first membrane 28 in response to console commands and other
control input. A vacuum pump in the console may create a low-pressure environment
in one or more conduits within the catheter 12 body so that fluid is drawn into the
conduit(s), away from the inner balloon, and towards the proximal end of the catheter
12. The vacuum pump may also be in fluid communication with the interface or
junction of the inner and the outer balloons so that any fluid that leaks from the inner
balloon is contained and aspirated. Additionally, the handle 16 may include one or
more pressure sensors 34,34’ to monitor the fluid pressure within the medical device
10.

An embodiment of a medical device in accordance with the present invention
may alternatively include a distal tip absent any expandable or inflatable structure.
For example, as shown in FIG. 2, the medical device 10 may include one or more
elongate bodies 31,31” movably positioned within the catheter 12 in a desired
configuration, with the elongate bodies potentially experiencing axial movement
and/or changes in tension when the device is in use.

Now referring to FIG. 3, the medical device 10 of the present invention may
include a housing 32 for managing and accommodating lengths of one or more
elongate bodies, including guidewires, fluid supply tubes, as well as other fluid,
electrical, and/or mechanical tubing or wiring employed in the medical device 10.
The housing may allow for the substantially unrestricted movement of one or more
elongate bodies 33,33’ by providing a cavity or interior space to accommodate excess

lengths of the one or more elongate bodies. For example, the housing may have a
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larger inner diameter than other portions of the medical device 10. As such, should an
elongate body at least partially disposed within the housing 32 experience some slack
or other circumstance that causes the elongate body to retract or to “bunch up,” the
housing 32 provides room for the elongate body to do so while reducing the
likelihood that the elongate body contacts an outer wall with such force as to cause
kinking, bending, or other undesired results.

Now referring to FIGS. 4 and 5, the medical device 10 of the present
invention may include a housing 32 having a substantially rounded shape. The
housing 32 may be disposed within the handle 16, and may include a first opening 34
for receiving a first elongate body 36, such as a portion of the fluid supply tube as
well as a second opening 38 for receiving a second elongate body 40, such as a
portion of the guidewire. The first and second openings 34,38 may receive portions
of the first and second elongate bodies 36,40 from a proximal end of the handle. The
housing 32 may further define a third opening 42 opposite the first and second
openings for routing the first and second elongate bodies toward the distal end of the
handle and towards the catheter 12 body. Although not shown, the housing 32 may
include numerous additional openings for routing and/or managing additional lengths
of elongate bodies disposed within the medical device 10.

A separation element 44 may be disposed within the housing 32, such that a
portion of the first elongate body 36 may be wrapped around the separation element
44 prior to exiting the housing 32 through the third opening 42. The separation
clement 44 increases the likelihood that a portion of the first elongate body 36
remains in a looped-orientation such that tension or axial movement experienced by
the first elongate body 36 does not cause the first elongate body 36 to kink or
otherwise bend at an undesirable angle. For example, the separation element 44 may
include a post or other structure having a width, thereby maintaining a spacing or
diameter of the looped portion of the first elongate body 36. The width of the
separation element 44 may be larger than a minimum bend or kink radius of the first
elongate body 36, which may depend on the particular material from which the first
elongate body 36 is constructed.

In addition, the separation element 44 may include a path 46 for receiving a

portion of the second elongate body 40, thereby guiding the second elongate body 40
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towards the third opening 42. The path 46 may be displaced from a portion of the
separation element 44 about which the first elongate body 36 is looped around,
thereby providing a spacing between the first and second elongate bodies within the
housing 32. The path 46, for example, may include a channel, groove, depression,
aperture or similar passage in the body of the separation element 44. Although not
shown, the separation element may include multiple paths for additional elongate
bodies coupled to the medical device to aid in managing and routing multiple elongate
bodies through the length of the medical device to reduce the likelihood of tangling,
kinking, or the like.

Moreover, a portion of the separation element 44 may be rotatably coupled to
the housing 32 upon which lengths of an elongate body may be wound as to provide a
reel of reserve elongate body length, as shown in FIG. 5. Upon experiencing tension
along the first elongate body, the separation element 44 may rotate, thereby
dispensing additional lengths of an elongate body as needed. The separation element
44 may further include a biasing element (not shown) such as a spring or other
mechanism as known in the art, such that the separation element 44 automatically
takes up additional slack by rotating and thus winding excess lengths of an elongate
body about the separation element 44 when there is a reduced amount of tension
experienced along the conduit length.

In an exemplary use of the medical device 10 of the present invention during a
medical procedure, the first elongate body 36, such as a fluid supply tube, is routed
into the housing 32 through the first opening 34 to form a loop around the separation
element 44, and subsequently directed out of the housing and towards the distal end of
the catheter 12 through the third opening 42. In addition, the second elongate body
40, such as a guidewire, is routed through the second opening 38 of the housing 42,
directed through the channel 46 of the separation element 44, and directed out of the
housing 32 and towards the distal end of the catheter 12 through the third opening of
the housing 42. During the medical procedure, should the first elongate body 36
experience an axial movement and/or a change in tension, for example, due to
inflation of a balloon or similar structure, the slackened length of the elongate body
will be taken up in the looped-portion of the conduit in the housing 32, 1.e., an

increase in the diameter of the looped portion will occur as shown in FIG. 6, thereby
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preventing kinking, as well as reducing any excess force on the medical device 10 that
may cause a shift in positioning. Alternatively, should the separation element 44 be
rotatably coupled to the housing, the slackened length of the elongate body may be
taken up by rotating the separation element 44 either automatically or manually, as
described above. Should the housing include a substantially rounded shape, the
expanded loop-portion of the first elongate body may expand to a width of the
housing without contacting an angled surface which could cause kinking or bending
of the first elongate body. In addition, the separate inlet portions of the housing 32
allow for separate and independent routing of the first and second elongate bodies,
allowing for ease of connectability and manipulation of the individual elongate bodies
and their connection points to the console 26, for example.

Although an embodiment of a medical device in accordance with the present
invention has been discussed and illustrated as possibly including an expandable or
inflatable element, such as a balloon, it is intended and contemplated that elements of
the present invention may be suitable for use in any device having one or more
elongate bodies that may experience an axial movement or change in tension during
use.

It will be appreciated by persons skilled in the art that the present invention is
not limited to what has been particularly shown and described herein above. In
addition, unless mention was made above to the contrary, it should be noted that all of
the accompanying drawings are not to scale. A variety of modifications and
variations are possible in light of the above teachings without departing from the

scope and spirit of the invention, which is limited only by the following claims.
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What is claimed is:

1. A medical device, comprising:
a housing,
a separation element having a width disposed within the housing, and
5 a first elongate body forming a loop around af least a portion of the
separation element.
2. The medical device according to Claim 1, further comprising a second
elongate body at least partially disposed within the housing.
3. The medical device according to Claim 2, wherein the separation element
10 defines a path able to receive a portion of the second conduit.
4. The medical device according to Claim 2, wherein the second elongate body is
a guidewire.
5. The medical device according to Claim 1, wherein the housing defines a first
opening for receiving a portion of the first elongate body, a second opening for
15 receiving a portion of the second elongate body, and a third opening opposite
the first and second openings, wherein the third opening is able to receive a
portion of both the first and second elongate bodies.
6. The medical device according to Claim 1, wherein the separation element is a
post.
20 7. The medical device according to Claim 6, wherein the post is substantially
cylindrical.
8. The medical device according to Claim 1, wherein the first elongate body has
a minimum bend radius, and the width of the separation element is greater
than the minimum bend radius.
25 9. The medical device according to Claim 1, wherein at least a portion of the
separation element is rotatable with respect to the housing.
10. The mecfical device according to Claim 1, further comprising a handle,
wherein the housing is disposed within the handle.
11. The medical device according to Claim 10, further comprising a catheter
30 coupled to the handle.
12. The medical device according to Claim 11, further comprising an expandable

element coupled to the catheter.
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13. The medical device according to Claim 12, wherein the first conduit is a fluid
supply conduit traversing a length of the catheter and in fluid communication
with the expandable element.

14. The medical device according to Claim 1, wherein the housing has a

5 substantially rounded shape.
15. The medical device according to Claim 1, further comprising a console in

communication with one of the first and second conduits.
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