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DESCRIPTION

DEVICES AND METHODS FOR REMOVAL OF CALCULUS

BACKGROUND OF THE INVENTION

The present application claims benefit of priority to U.S. Provisional Application

Serial No. 61/648,909, filed May 18, 2012, the entire contents of which are being hereby

incorporated by reference.

1. Field of the Invention

Exemplary embodiments of the present invention relate generally to the fields for

removal of calculus from a patient. More particularly, exemplary embodiments concern

containment and removal of fragments of calculus, including for example, kidney stones.

2. Description of Related Art

During a percutaneous nephrolithotomy (PCNL) procedure, a telescope is passed

directly into the kidney through a small incision in the flank to remove large kidney stones

from the kidney. Oftentimes, large kidney stones need to be fragmented before they can be

removed, and it is important to remove all resulting fragments in order to minimize the risk of

stone recurrence. Small fragments of kidney stones, however, may migrate and drift into the

renal calyces or down the ureter, requiring the surgeon to insert a flexible endoscope to

search the entire kidney for residual fragments, which increases operative time and, thus cost

of the procedure. Occasionally, despite inspection of the kidney, fragments are missed and

are detected on Computer Tomography (CT) scan only after the surgery. Removal of these

residual fragments requires a second procedure in the operating room.

Devices and methods that would limit stone particle migration during active stone

fragmentation could result in reduced operative time, less need for costly post-procedure CT

scans and less frequent need to return to the operating room to remove missed stone

fragments.

SUMMARY

Devices and methods for removal of kidney stones are disclosed herein. According to

aspects illustrated herein, there is provided a device for removal of kidney stones that

includes a substantially sealable pouch that can be inserted through an amplatz sheath

simultaneously witha rigid nephroscope to entrap stones that are too large to be extracted



through the sheath. The pouch is designed to permit the surgeon to insert the nephroscope

and a fragmenting device into the pouch and fragment the stone inside the pouch under direct

vision. In some embodiments, stones up to 3 cm in diameter can be entrapped in the pouch

and fragmented via the nephroscope and lithotrite, thereby preventing stone fragments from

migrating down the ureter or elsewhere within the renal collecting system. As a result, the

likelihood of dispersing stone fragments during fragmentation of a large stone is greatly

reduced, if not completely prevented.

According to aspects illustrated herein, there is provided a method for removal of

kidney stones that includes advancing the pouch into the kidney, inserting a grasper tool

through a nephroscope tool port and through the opening of the pouch, grasping the stone and

pulling it into the pouch. Exemplary embodiments may further comprise sealing the pouch,

releasing and removing the grasper tool from the nephroscope, fragmenting the kidney stone

into smaller fragments, and removing the kidney stone fragments from the pouch while

maintaining the seal of the pouch

Certain exemplary embodiments may comprise advancing a sealable pouch into the

kidney, moving the pouch over a kidney stone to capture the kidney stone inside the pouch,

closing a mouth of the pouch to seal the pouch, fragmenting the kidney stone into smaller

fragments, and removing the kidney stone fragments from the pouch while maintaining the

seal of the pouch.

Exemplary embodiments include a medical device for use in the removal of a calculus

from a patient. The medical device may comprise: a tubular member comprising a proximal

end and a distal end; and a flexible pouch coupled to the tubular member, where the flexible

pouch comprises a distal end opening and a proximal end opening. The distal end opening

may be oriented substantially perpendicular to the tubular member and oriented away from

the proximal end of the tubular member. The device may also comprise a resilient loop

extending around the distal end opening of the flexible pouch; and a first control line coupled

to the resilient loop, where the first control line is configured to manipulate the resilient loop

such that the distal end opening can be moved from an open position to a closed position.

The medical device of claim 1 may further comprise a clamp configured to secure the

first control line in a desired position. In particular embodiments, the distal end opening may

be configured to retain a particle with diameter of approximately 0.5 mm when the distal end

opening is in the closed position. In certain embodiments, the distal end opening may have a

diameter of less than 1.0 mm when the distal end opening is in the closed position. In



specific embodiments, the distal end opening may have a diameter of less than 0.5 mm when

the distal end opening is in the closed position. In particular embodiments, the resilient loop

and the first control line may be formed from a single component, and in certain

embodiments, the resilient loop and the first control line are formed from a nitinol wire.

In specific embodiments, the first control line: enters the proximal end of the tubular

member; exits the distal end of the tubular member; extends through a channel around the

distal end opening to form the resilient loop; re-enters the distal end of the tubular member;

and exits the proximal end of the tubular member. In particular embodiments, the resilient

loop may be biased to maintain the distal end opening in the open position. In certain

embodiments, the resilient loop may be formed from a shape memory material.

In certain embodiments, the distal end opening may be between approximately 1 cm

and 5 cm in diameter when the distal end opening is in the open position. In particular

embodiments, the distal end opening may be between approximately 2 cm and 5 cm in

diameter when the distal end opening is in the open position, and in specific embodiments

may be approximately 3.5 cm in diameter when the distal end opening is in the open position.

In certain embodiments, the flexible pouch may comprise a generally cylindrical

portion near the distal end opening. In particular embodiments, the flexible pouch may

comprise a tapered portion coupled to the generally cylindrical portion. In specific

embodiments, the flexible pouch may comprise an elongated portion coupled to the tapered

portion. In certain embodiments, the elongated portion may be approximately 5-20

centimeters long, including approximately 11 cm centimeters long or approximately 17.5 cm

centimeters long. In specific embodiments, the elongated portion may be approximately 60

cm centimeters long. In particular embodiments, the flexible pouch may comprise a funnel-

shaped overflow portion coupled to the elongated portion.

In certain embodiments, the generally cylindrical portion and the tapered portion may

be formed from a polyethylene material that is approximately 0.038 mm thick, and the

elongated portion and the funnel-shaped overflow portion may be formed from a

polyethylene material that is approximately 0.051 mm thick. In specific embodiments, the

elongated portion may be approximately 9 mm in diameter.

In particular embodiments, the first control line may extend along the tubular

member; the first control line may be coupled to the resilient loop; and the first control line

may be pulled toward the distal end of the tubular member to close the distal end opening.

Certain embodiments may further comprise a second control line coupled to the



resilient loop, where the first and second control lines may be configured to manipulate the

resilient loop such that the distal end opening can be closed. In particular embodiments, the

resilient loop may be displaced in a channel that extends around the distal end opening. In

specific embodiments, the channel may be formed by folding a portion of the flexible pouch.

In certain embodiments, the flexible pouch may be formed from a polyethylene material. In

particular embodiments, the tubular member may be formed from a biocompatible metal. In

specific embodiments, the tubular member may be formed from stainless steel.

Certain embodiments may include a medical device for use in the removal of a

calculus from a patient, where the medical device comprises: a pouch formed from a flexible

material; a distal end opening in the pouch; a proximal end opening in the pouch; and a

tubular member coupled to the pouch. In particular embodiments, the distal end opening may

be configured to move from an open position to a closed position; the distal end opening may

be configured to receive the calculus in the pouch when the distal end opening is in the open

position; the distal opening may be configured to retain the calculus in the pouch when the

distal opening is in the closed position; and the proximal end opening may be configured to

receive a medical instrument configured to fragment a calculus.

In certain embodiments, the distal end opening may be between approximately 2 cm

and 5 cm in diameter when the distal end opening is in the open position, including

approximately 3.5 cm in diameter when the distal end opening is in the open position.

Specific embodiments may further comprise a control line configured to move the

distal end opening from the open position to the closed position, where the control line

extends from the distal end opening to the proximal end opening. In certain embodiments,

the control line may be coupled to a resilient loop extending around the distal end opening,

and the control line and the resilient loop may be formed from a single component. In

particular embodiments, the resilient loop may be biased to maintain the distal end opening in

the open position, and the resilient loop may be formed from a shape memory material. In

specific embodiments, the distal end opening may be oriented substantially perpendicular to

the tubular member and oriented away from the proximal end opening. In certain

embodiments, flexible material may be a solid material, and in some embodiments the

flexible material may be a mesh material. In specific embodiments, the flexible material may

be a polyethylene material. In particular embodiments, the pouch may comprise a generally

cylindrical portion near the distal end opening. In some embodiments, the flexible pouch

may comprise a tapered portion coupled to the generally cylindrical portion, and in particular



embodiments may comprise an elongated portion coupled to the tapered portion.

In certain embodiments, the elongated portion may be approximately 15 centimeters

long. In some embodiments, the flexible pouch may comprise a funnel-shaped overflow

portion coupled to the elongated portion. In particular embodiments, the generally cylindrical

portion and the tapered portion may be formed from a polyethylene material that is

approximately 0.038 mm thick and the elongated portion and the funnel-shaped overflow

portion may be formed from a polyethylene material that is approximately 0.051 mm thick.

In some embodiments, the elongated portion may be approximately 9 mm in diameter.

Specific embodiments include a method of fragmenting a calculus in a patient, where

the method may comprise: inserting a first medical device and a second medical device into

the patient, where the first medical device comprises a tubular member coupled to a flexible

pouch; the tubular member comprises a proximal end and a distal end; the flexible pouch

comprises a distal end opening and a proximal end opening; and the second medical device is

received within the flexible pouch of the first medical device via the proximal end opening.

Certain embodiments may also comprise receiving the calculus into the flexible pouch

through the distal end opening; manipulating the distal end opening from an open position to

a closed position; and fragmenting the calculus with the second medical device.

In particular embodiments, manipulating the distal end opening from an open position

to a closed position may comprise moving a control line in a direction away from the distal

end of the tubular member and toward the proximal end of the tubular member. In certain

embodiments, moving the control line in the direction away from the distal end of the tubular

member and toward the proximal end of the tubular member causes a resilient loop extending

around the distal end opening to decrease in diameter. In specific embodiments, the distal

end opening may be at least 1 cm in diameter in the open position and less than 1.0 mm in

diameter in the closed position. In some embodiments, the distal end opening may be at least

1 cm in diameter in the open position and less than 0.5 mm in diameter in the closed position.

In particular embodiments, inserting the first medical device into the patient may

comprise inserting the first medical device into a kidney. In some embodiments, inserting the

first medical device into the patient may comprise inserting the first medical device into a

urinary bladder. In certain embodiments, inserting the first medical device into the patient

may comprise inserting the first medical device into a urethra. In some embodiments,

inserting the first medical device into the patient may comprise inserting the first medical

device into a ureter, nasal passage, gastrointestinal tract, or salivary gland. In specific



embodiments, inserting the first medical device into the patient may comprise inserting the

first medical device through an access sheath or cannula. In some embodiments, the second

medical device may be a lithotripsy device. In certain embodiments, fragmenting the

calculus with the second medical device may comprise delivering a chemical to the calculus.

In specific embodiments, fragmenting the calculus with the second medical device may

comprise emitting an acoustic wave from the second medical device. In certain

embodiments, the second medical device may comprise a laser configured to fragment the

calculus.

In particular embodiments, the second medical device may be an electrohydraulic

lithotripsy device. Specific embodiments may further comprise vacuuming fragments of the

calculus from the flexible pouch. Certain embodiments may further comprise removing the

second medical device from the flexible pouch and withdrawing the first medical device from

the patient.

BRIEF DESCRIPTION OF THE DRAWINGS

The presently disclosed embodiments will be further explained with reference to the

attached drawings, wherein like structures are referred to by like numerals throughout the

several views. The drawings shown are not necessarily to scale, with emphasis instead

generally being placed upon illustrating the principles of the presently disclosed

embodiments.

FIG. 1 shows a schematic diagram of an embodiment of a device for kidney stone

removal of the present disclosure.

FIG. 2 shows a close-up of a pouch for capturing a kidney stone of an embodiment of

a device for kidney stone removal of the present disclosure.

FIG. 3 shows an embodiment of a device for kidney stone removal of the present

disclosure.

FIG. 4, FIG. 5 and FIG. 6 show an embodiment device for kidney stone removal of

the present disclosure in operation.

While the above-identified drawings set forth presently disclosed embodiments, other

embodiments are also contemplated, as noted in the discussion. This disclosure presents

illustrative embodiments by way of representation and not limitation. Numerous other



modifications and embodiments can be devised by those skilled in the art which fall within

the scope and spirit of the principles of the presently disclosed embodiments.

DETAILED DESCRIPTION

Devices and methods for removal of kidney stones are disclosed herein. It should be

noted, however, that while the devices and methods of the present disclosure will be

described in connection with removal of kidney stones, the devices and methods of the

present disclosure may be used to remove other types of stones or tissues, including, but not

limited to, stone removal from ureters, urinary bladder, urethra, nasal passages,

gastrointestinal track, salivary glands, or similar unwanted articles (or excised tissues) from

other compartments, vessels or cavities of the body.

In reference to FIG. 1, a device 100 for removal of kidney stones of the present

disclosure includes a tubular member 102, having a proximal end 104 and a distal end 106.

Tubular member 102 may be made of any biocompatible material that provides the tubular

member 102 with sufficient structural integrity for advancement and withdrawal of the device

in the kidney. For example, tubular member 102 may be made of a biocompatible metal or

metal alloy, such as, stainless steel or nitinol (or a plastic). Tubular member 102 may be

sized and shaped to pass into the kidney. In some embodiments, tubular member 102 is

designed to be inserted into the kidney through an amplatz sheath, a cannula or a similar

surgical device. In some embodiments, tubular member 102 is a tube having one or more

inner lumens. In exemplary embodiments, tubular member 102 has a length sufficient so that

in operation the proximal end 104 of tubular member 102 remains outside the body of the

patient. Optionally, a handle may engage at proximal end 104 of tubular member 102 to

assist in guiding device 100 into the body of the patient, and ultimately into the kidney.

Device 100 further includes a flexible pouch 108 or bag extending from distal end 106

of tubular member 102 and defining an interior cavity 109 for receiving a kidney stone 107.

Pouch 108 is sized and shaped to receive kidney stone 107 to be removed in interior cavity

109. Pouch 108 is moveable from a collapsed state for delivering pouch 108 to the kidney to

a partially or completely expanded state for receiving the kidney stone. Pouch 108 can be

made of a material with properties that allows the pouch 108 to be moved from a collapsed

state to an expanded state. Additionally, suitable materials for pouch 108 are biocompatible,

and are able to withstand exposure to various materials depending on the intended use of the

device. For example, depending on the intended use, the pouch material may be exposed to



materials such as acids, bases, salts, gases, solvents, etc., and/or various forms of energy such

as mechanical energy, acoustic energy, laser energy, etc. Other conditions that may be taken

into account in choosing a material for the flexible sheet of pouch 108 include the intended

service life of the device, whether pouch 108 is to be used with a lithotripsy device, the

type(s) of lithotripsy device with which it is intended to be used, etc. In general, a variety of

material could be used including ceramics, polymers, polypropylene, polyethylene, metals,

carbon fibers/composites, etc. In some embodiments, pouch 108 may be made from 0.038

millimeters thick clear polyethylene.

Pouch 108 has a distal end mouth or opening 110 to allow access to the interior cavity

of the pouch 108. In some embodiments, distal end opening 110 is disposed on a distal face

112 of pouch 108. Disposing opening 110 on the distal face 112 may eliminate the need for

multiple structural members or tubular members. Distal end opening 110 located on distal

face 112 of pouch 108 also provides a viewing scope with an unobstructed view to the

outside of pouch 108, because the scope is aligned with distal end opening 110 so both distal

end opening 110 and a stone to be removed can be seen.

Yet another potential advantage is that the mouth at the distal end also allows for

direct in-line access of semi-rigid conventional grasper instruments to assist in capturing the

stone inside the pouch. Distal end opening 110 may have any shape that allows the kidney

stone to pass therethrough into the pouch 108. In certain embodiments, distal end opening

110 may have circular, oval, elliptical, rounded, square, or irregular shapes. Distal end

opening 110 is moveable between an open configuration to allow a kidney stone to pass into

the pouch 108 and a closed configuration to close or seal pouch 108. In some embodiments,

distal end opening 110 has a diameter between about 2 cm and about 5 cm when in the open

configuration. In some embodiments, distal end opening 110 has a diameter of about 3.5 cm

when in the open configuration.

In some embodiments, when distal end opening 110 is in the closed configuration, a

substantially air tight or near airtight seal is created around the mouth. This may allow pouch

108 to be inflated in order to create a working space inside the pouch. In some embodiments,

the material for the pouch is selected so that the pouch is substantially impermeable such that

the pouch prevents kidney stone fragments from escaping from the pouch. In some

embodiments, pouch 108 is designed such that when pouch 108 is inflated with distal end

opening 110 in the closed position; pouch 108 still contains kidney stone fragments inside

pouch 108. In some embodiments, the pouch material is a very fine mesh. In some



embodiments, the pouch material is a solid material. In some embodiments, pouch 108 is

configured to contain fine grain sand particles under turbulent conditions, when pouch 108 is

inflated and distal end opening 110 is in the closed configuration.

In reference to FIG. 2, in some embodiments, device 100 includes a resilient loop 114

disposed substantially along the perimeter of the distal end opening 110. An exterior or

interior channel 115 may be provided along the perimeter of distal end opening 110 to house

loop 114. In some embodiments, such channel is formed by folding the distal end of the

pouch 108 over about itself to form a flap or flaps, which can then be connected to the pouch

108 by conventional means to create a channel around the distal end opening 110 for housing

loop 114.

The diameter of loop 114 is changeable to allow the user to move the distal end

opening 110 from the open configuration to the closed configuration, or from closed

configuration to open configuration. In some embodiments, loop 114 is made from a shape

memory material. Suitable shape memory materials for loop 114 include, but are not limited

to, nickel-titanium, nickel-titanium-platinum, nickel-titanium-palladium, copper-aluminum-

nickel, copper-zinc-aluminum, iron- manganese-silicon alloys, copper-zinc-aluminum-nickel,

copper-aluminum-nickel, shape-memory polymers and similar materials. Loop 114 can be

made from another material as long as the material allows loop 114 to perform the functions

described herein.

Referring back to FIG. 1, in some embodiments, the ends of loop 114 are connected to

loop control lines 118, 120 extending from the pouch 108 proximally toward proximal end

104 of tubular member 102. In some embodiments, either the ends of loop 114 or distal ends

of loop control lines 118, 120 are threaded through an opening around the bottom of the

pouch 108 to connect the ends of loop 114 with loop control lines 118, 120. In some

embodiments, loop control lines 118, 120 are passed through an inner lumen of tubular

member 102 to prevent buckling of loop control lines 118, 120, such as for example, when

loop control lines 118, 120 need to be fed back into the mouth 108 to re-open it.

Loop control lines 118, 120 allow the user to adjust the diameter of loop 114, and thus

the size of the distal end opening 110, by moving a free end of control lines 118, 120 in the

proximal direction to reduce the diameter of loop 114 or by moving loop control lines 118,

120 in the distal direction to increase diameter of the loop 114. In some embodiments, loop

114 and loop control lines 118, 120 are integral parts of a single, continuous strand of



material. In a specific embodiment, loop control lines 118, 120 and loop 114 are formed

from a single nitinol wire approximately 40 inches in length.

In some embodiments, loop control lines 118, 120 may be attached to the loop by a

conventional method, such as tying, welding, heat sealing, gluing and other methods known

to those skilled in the art. In particular embodiments, control lines 118, 120 may be formed

from nickel-titanium (also known as nitinol), nickel-titanium-platinum, nickel-titanium-

palladium, copper-aluminum-nickel, copper-zinc-aluminum, iron- manganese-silicon alloys,

copper-zinc-aluminum-nickel, copper-aluminum-nickel, polymer, nylon or any other

biocompatible wire material.

In some embodiments, prior to insertion of device 100 into the kidney, loop 114 is

deformed to reduce the profile of device 100 and allow for easier passage of device 100 into

the kidney. However, when device 100 is inserted into the kidney beyond the access sheath,

loop 114 can resume its default shape, which causes loop 114 to automatically assume a

bigger diameter to open up pouch 108. Once a kidney stone is received in pouch 108, loop

control lines 118, 120 may be pulled proximally to again seal pouch 108.

In some embodiments, device 100 may include a clamp 122 or a similar device

disposed along tubular member 102 to secure loop control lines 118, 120 in a desired

position. Loop control lines 118, 120 may pass through clamp 122, which allows sufficient

movement of loop control lines 118, 120 therethrough when clamp 122 is open. On the other

hand, when clamp 122 is closed, clamp 122 secures loop control lines 118, 120 relative to

tubular member 102 to maintain the diameter of loop 114 and the size of distal end opening

110. In this manner, loop control lines may be pulled through clamp 122 proximally to close

or seal pouch 108, and clamp 122 may be closed to prevent loop 114 from loosening and

allowing pouch 108 to expand or open.

Still referring to FIG. 1, pouch 108 further includes an instrument opening 124 to

allow one or more surgical instruments 126 to be passed into interior cavity 109 of the pouch

108 when distal end opening 110 is closed. In this manner, the user can manipulate the

kidney stone inside the pouch 108, while ensuring that neither the kidney stone nor its

fragments can escape from the pouch 108 through the distal end opening 110. In some

embodiments, the instrument opening 124 is provided with an elongated portion or a neck

that extends proximally from the instrument opening 124 and allows irrigation fluid to

circulate down an instrument inserted into the pouch 110 and out around the instrument. In



this manner, the pouch 108 does not get over pressurized during the procedure. In some

embodiments, the neck provides means for fluid to escape from the kidney, thereby enabling

a proper fluid balance to be maintained in the kidney and closed pouch. In some

embodiments, the neck provides a path for stone fragments to flow out of the body, while

ensuring that the stone fragments do not reenter the kidney.

In some embodiments, one or more surgical instruments are passed directly into the

pouch 108, as shown in FIG. 1. In some embodiments, the pouch 108 and the tubular

member 102 may be arranged and configured such that control lines 118 and 120are passed

into the pouch 108 through the interior of the tubular member 102, which in certain

exemplary embodiments may have a diameter of approximately 0.027 inches. In particular

exemplary embodiments, surgical instruments, including stone fragmenting devices (laser,

ultrasonic, etc.) can be passed through the nephroscope, which extends through the neck of

device 100.

FIG. 3 illustrates a non-limiting embodiment of a device 300 for removal of kidney

stones. The device 300 includes a tubular member 102 and a pouch 108 disposed at a distal

end 106 of the tubular member 102. In some embodiments, pouch 108 comprises a distal

straight section 302 of pouch 108 and a proximal tapered section 304 of pouch 108. In this

manner, pouch 108 may slide through the access sheet more easily. Moreover, with such

shape, pouch 108 may close in a round shape to aid in receiving a kidney stone inside pouch

108. In some embodiments, straight section 302 is between about 2 cm and about 5 cm deep.

In some embodiments, straight section 302 is about 3.8 mm deep. In some embodiments,

tapered section 304 is about 3.5 cm. In some embodiments, the taper angle of tapered section

304 is about 45 degrees. Pouch 108 has a distal end opening 110 and an instrument opening

124. In some embodiments, pouch 108 has an elongated portion or neck section 306 in

communication with pouch 108 through instrument opening 124 and extending proximally

from instrument opening 124. Elongated portion 306 may be of any size or shape as long as

elongated portion 306 allows surgical instruments to be passed into pouch 108. In some

embodiments, elongated portion 306 is tapered to allow unfettered passage of device 300

through the access sheath while allowing egress of irrigation fluid from pouch 108. In some

embodiments, the neck has an outer diameter to fit through an access sheath, such as an

amplatz sheath and an inside diameter to accept a nephroscope. In some embodiments,

elongated portion 306 has a diameter of about 5-15 mm, and in particular embodiments,

about 9 mm. Elongated portion 306 provides means of fluid outflow to maintain pressure



balance within the kidney. In some embodiments, the neck is provided with sufficient length

to ensure that the irrigation fluid introduced through the nephroscope, which may contain

kidney stone fragments, is able to backflow and egress from the kidney and pouch 108 so that

pressure does not build up in the kidney or pouch 108. In some embodiments, elongated

portion 306 is about 5-20 cm long, and in particular embodiments about 1 1 cm or 17.5 cm

long. In certain embodiments configured for use with a utereroscope, elongated portion may

be longer, including for example 60 cm long. In some embodiments, elongated portion 306

terminates at its proximal end in an overflow portion 308 to allow for egress of irrigation

fluid. In some embodiments, overflow portion 308 is funnel-shaped.

In operation, after gaining percutaneous access to the kidney, device 100 may be

advanced with a nephroscope 126 through an access sheath into the kidney. Pouch 108 can

be advanced through the access sheath in a collapsed state and allowed to transform to an

expanded state in the kidney. As shown in FIG. 4, nephroscope 126 may be inserted into

pouch 108 of device 100 through the instrument opening 124 and placed near the distal end

opening 110 of pouch 108 to visualize a kidney stone 107 to be removed. Once the location

of kidney stone 107 to be removed is identified, device 100, kidney stone 107 or both are

manipulated to capture the kidney stone inside pouch 108 of device 100. Loop 114 may then

be reduced in diameter around distal end opening 110 to close distal end opening 110 and to

effectively seal pouch 108 with kidney stone 107 inside pouch 108, as shown in FIG. 5. In

particular embodiments, distal end opening 110 can be substantially sealed so that interior

cavity 109 is generally air and/or water tight.

If the kidney stone is too large to fit through the access sheath, the kidney stone may

be fragmented by a conventional method known to those skilled in the art, including, but not

limited, to by laser or mechanical fracturing. In some embodiments, the kidney stone may be

fragmented using a surgical instrument 126, including for example a lithotripsy device such

as a mechanical device, a device to deliver a chemical to the calculus, an acoustic device, a

laser device, an electrohydraulic lithotripsy device, etc. Exemplary embodiments of such

devices include the Lumenis/Coherent VersaPulse Select Holmium:YAG laser device; the

ACMI CyberWand ultrasonic device, and the Storz Calcutript Electrohydraulic Lithotripter.

In some embodiments, an ultrasonic lithotripter with suction may be introduced into

the pouch through the nephroscope to fragment and, subsequently, remove kidney stone

fragments from pouch 108. As shown in FIG. 6, because distal end opening 110 of pouch



108 is sealed using loop 114, even very small kidney stone fragments produced by

fragmenting the kidney stone 107 are contained within pouch 108. In particular

embodiments, pouch 108 can retain a particle having a diameter of approximately 0.5 mm in

diameter. These fragments may be suctioned out from the pouch or removed in another

standard manner. Once all kidney stone fragments are removed from pouch 108, pouch 108

may be contracted into a collapsed state, and surgical instrument 126 and device 100 may be

removed through the access sheath from the body of the patient.

In some embodiments, a device for removal of kidney stones includes a substantially

sealable pouch that can be inserted through an amplatz sheath ahead of a rigid nephroscope to

entrap stones that are too large to be extracted through the sheath. Exemplary embodiments

of nephroscopes suitable for use include those manufactured by Karl Storz, Olympus, Wolf

and Stryker. Pouch 108 is designed to permit the surgeon to insert a fragmenting device into

the pouch and fragment the stone inside the pouch. In some embodiments, stones up to 3 cm

in diameter can be entrapped in the pouch and fragmented via the nephroscope and lithotrite,

which can be inserted into the pouch with the kidney stone, thereby preventing stone

fragments from migrating down the ureter or elsewhere within the renal collecting system. As

a result, the likelihood of dispersing stone fragments during fragmentation of a large stone is

greatly reduced, if not completely prevented.

In some embodiments, a method for removal of kidney stones comprises advancing a

sealable pouch into the kidney, moving the pouch over a kidney stone to capture the kidney

stone inside the pouch, closing a mouth of the pouch to seal the pouch, fragmenting the

kidney stone into smaller fragments and removing the kidney stone fragments from the pouch

while maintaining the seal of the pouch.

All patents, patent applications, and published references cited herein are hereby

incorporated by reference in their entirety. While the devices and methods of the present

disclosure have been described in connection with the specific embodiments thereof, it will

be understood that they are capable of further modification. Furthermore, this application is

intended to cover any variations, uses, or adaptations of the devices and methods of the

present disclosure, including such departures from the present disclosure as come within

known or customary practice in the art to which the devices and methods of the present

disclosure pertain.

The terms a or an, as used herein, are defined as one or more than one. The term

plurality, as used herein, is defined as two or more than two. The term another, as used



herein, is defined as at least a second or more. The terms including and/or having, as used

herein, are defined as comprising (i.e., open language). The term coupled, as used herein, is

defined as connected, although not necessarily directly, and not necessarily mechanically.

The terms about, substantially, generally, and approximately (and variations thereof) as used

herein, are defined as at least approaching a given state. In specific embodiments, the terms

may be defined as being largely but not necessarily wholly what is specified as understood by

one of ordinary skill in the art, and in one non-limiting embodiment refers to ranges within

10%, preferably within 5%, more preferably within 1%, and most preferably within 0.5% of

what is specified.

Furthermore, all the disclosed elements and features of each disclosed embodiment

can be combined with, or substituted for, the disclosed elements and features of every other

disclosed embodiment except where such elements or features are mutually exclusive.

The appended claims are not to be interpreted as including means-plus-function

limitations, unless such a limitation is explicitly recited in a given claim using the phrase(s)

"means for" and/or "step for." Subgeneric embodiments of the invention are delineated by the

appended independent claims and their equivalents. Specific embodiments of the invention

are differentiated by the appended dependent claims and their equivalents.
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CLAIMS ;

1. A medical device for use in the removal of a calculus from a patient, the medical device

comprising:

a tubular member comprising a proximal end and a distal end;

a flexible pouch coupled to the tubular member, wherein:

the flexible pouch comprises a distal end opening and a proximal end opening;

the distal end opening is oriented substantially perpendicular to the tubular

member and oriented away from the proximal end of the tubular member;

a resilient loop extending around the distal end opening of the flexible pouch; and

a first control line coupled to the resilient loop, wherein the first control line is

configured to manipulate the resilient loop such that the distal end opening can be

moved from an open position to a closed position.

2. The medical device of claim 1 further comprising a clamp configured to secure the first

control line in a desired position.

3. The medical device of claim 1 wherein the distal end opening is configured to retain a

particle with diameter of approximately 0.5 mm when the distal end opening is in the

closed position.

4. The medical device of claim 1 wherein the distal end opening has a diameter of less than

1.0 mm when the distal end opening is in the closed position.

5. The medical device of claim 1 wherein the distal end opening has a diameter of less than

0.5 mm when the distal end opening is in the closed position.

6. The medical device of claim 1 wherein the resilient loop and the first control line are

formed from a single component.

7. The medical device of claim 6 wherein the resilient loop and the first control line are

formed from a nitinol wire.



8. The medical device of claim 1 wherein the first control line:

enters the proximal end of the tubular member;

exits the distal end of the tubular member;

extends through a channel around the distal end opening to form the resilient loop;

re-enters the distal end of the tubular member; and

exits the proximal end of the tubular member.

9. The medical device of claim 1 wherein the resilient loop is biased to maintain the distal

end opening in the open position.

10. The medical device of claim 1 wherein the resilient loop is formed from a shape memory

material.

11. The medical device of claim 1 wherein the distal end opening is between approximately

1 cm and 5 cm in diameter when the distal end opening is in the open position.

12. The medical device of claim 1 wherein the distal end opening is between approximately 2

cm and 5 cm in diameter when the distal end opening is in the open position.

13. The medical device of claim 1 wherein the distal end opening is approximately 3.5 cm in

diameter when the distal end opening is in the open position.

14. The medical device of claim 1 wherein the flexible pouch comprises a generally

cylindrical portion near the distal end opening.

15. The medical device of claim 14 wherein the flexible pouch comprises a tapered portion

coupled to the generally cylindrical portion.

16. The medical device of claim 15 wherein the flexible pouch comprises an elongated

portion coupled to the tapered portion.

17. The medical device of claim 16 wherein the elongated portion is approximately 5-20

centimeters long.



18. The medical device of claim 16 wherein the elongated portion is approximately 11 cm

centimeters long.

19. The medical device of claim 16 wherein the elongated portion is approximately 17.5 cm

centimeters long.

20. The medical device of claim 16 wherein the elongated portion is approximately 60 cm

centimeters long.

21. The medical device of claim 16 wherein the flexible pouch comprises a funnel-shaped

overflow portion coupled to the elongated portion.

22. The medical device of claim 2 1 wherein the generally cylindrical portion and the tapered

portion are formed from a polyethylene material that is approximately 0.038 mm thick

and wherein the elongated portion and the funnel-shaped overflow portion are formed

from a polyethylene material that is approximately 0.051 mm thick.

23. The medical device of claim 2 1 wherein the elongated portion is approximately 9 mm in

diameter.

24. The medical device of claim 1 wherein:

the first control line extends along the tubular member;

the first control line is coupled to the resilient loop; and

the first control line can be pulled toward the distal end of the tubular member to close the

distal end opening.

25. The medical device of claim 1 further comprising a second control line coupled to the

resilient loop, wherein the first and second control lines are configured to manipulate the

resilient loop such that the distal end opening can be closed.

26. The medical device of claim 1 wherein the resilient loop is displaced in a channel that

extends around the distal end opening.



27. The medical device of claim 26 wherein the channel is formed by folding a portion of the

flexible pouch.

28. The medical device of claim 1 wherein the flexible pouch is formed from a polyethylene

material.

29. The medical device of claim 1 wherein the tubular member is formed from a

biocompatible metal.

30. The medical device of claim 1 wherein the tubular member is formed from stainless

steel.

31. A medical device for use in the removal of a calculus from a patient, the medical device

comprising:

a pouch formed from a flexible material;

a distal end opening in the pouch;

a proximal end opening in the pouch; and

a tubular member coupled to the pouch, wherein:

the distal end opening is configured to move from an open position to a closed

position;

the distal end opening is configured to receive the calculus in the pouch when the

distal end opening is in the open position;

the distal opening is configured to retain the calculus in the pouch when the distal

opening is in the closed position; and

the proximal end opening is configured to receive a medical instrument

configured to fragment a calculus.

32. The medical device of claim 31 wherein the distal end opening is between approximately

2 cm and 5 cm in diameter when the distal end opening is in the open position.

33. The medical device of claim 31 wherein the distal end opening is approximately 3.5 cm

in diameter when the distal end opening is in the open position.



34. The medical device of claim 31 further comprising a control line configured to move the

distal end opening from the open position to the closed position, wherein the control line

extends from the distal end opening to the proximal end opening.

35. The medical device of claim 34 wherein the control line is coupled to a resilient loop

extending around the distal end opening.

36. The medical device of claim 35 wherein the control line and the resilient loop are formed

from a single component.

37. The medical device of claim 35 wherein the resilient loop is biased to maintain the distal

end opening in the open position.

38. The medical device of claim 35 wherein the resilient loop is formed from a shape

memory material.

39. The medical device of claim 31wherein the distal end opening is oriented substantially

perpendicular to the tubular member and oriented away from the proximal end opening.

40. The medical device of claim 3 1 wherein flexible material is a solid material.

41. The medical device of claim 3 1 wherein the flexible material is a mesh material.

42. The medical device of claim 31wherein the flexible material is a polyethylene material.

43. The medical device of claim 3 1 wherein the pouch comprises a generally cylindrical

portion near the distal end opening.

44. The medical device of claim 43 wherein the flexible pouch comprises a tapered portion

coupled to the generally cylindrical portion.

45. The medical device of claim 44 wherein the flexible pouch comprises an elongated

portion coupled to the tapered portion.



46. The medical device of claim 45 wherein the elongated portion is approximately 15

centimeters long.

47. The medical device of claim 45 wherein the flexible pouch comprises a funnel-shaped

overflow portion coupled to the elongated portion.

48. The medical device of claim 47 wherein the generally cylindrical portion and the tapered

portion are formed from a polyethylene material that is approximately 0.038 mm thick

and wherein the elongated portion and the funnel-shaped overflow portion are formed

from a polyethylene material that is approximately 0.05 1 mm thick.

49. The medical device of claim 45 wherein the elongated portion is approximately 9 mm in

diameter.

50. A method of fragmenting a calculus in a patient, the method comprising:

inserting a first medical device and a second medical device into the patient, wherein:

the first medical device comprises a tubular member coupled to a flexible

pouch;

the tubular member comprises a proximal end and a distal end;

the flexible pouch comprises a distal end opening and a proximal end opening;

and

the second medical device is received within the flexible pouch of the first

medical device via the proximal end opening;

receiving the calculus into the flexible pouch through the distal end opening;

manipulating the distal end opening from an open position to a closed position; and

fragmenting the calculus with the second medical device.

51. The method of claim 50 wherein manipulating the distal end opening from an open

position to a closed position comprises moving a control line in a direction away from the

distal end of the tubular member and toward the proximal end of the tubular member.

52. The method of claim 51 wherein moving the control line in the direction away from the

distal end of the tubular member and toward the proximal end of the tubular member

causes a resilient loop extending around the distal end opening to decrease in diameter.



53. The method of claim 50 wherein the distal end opening is at least 1 cm in diameter in the

open position and less than 1.0 mm in diameter in the closed position.

54. The method of claim 50 wherein the distal end opening is at least 1 cm in diameter in the

open position and less than 0.5 mm in diameter in the closed position.

55. The method of claim 50 wherein inserting the first medical device into the patient

comprises inserting the first medical device into a kidney.

56. The method of claim 50 wherein inserting the first medical device into the patient

comprises inserting the first medical device into a urinary bladder.

57. The method of claim 50 wherein inserting the first medical device into the patient

comprises inserting the first medical device into a urethra.

58. The method of claim 50 wherein inserting the first medical device into the patient

comprises inserting the first medical device into a ureter, nasal passage, gastrointestinal

tract, or salivary gland.

59. The method of claim 50 wherein inserting the first medical device into the patient

comprises inserting the first medical device through an access sheath or cannula.

60. The method of claim 50 wherein the second medical device is a lithotripsy device.

61. The method of claim 50 wherein fragmenting the calculus with the second medical

device comprises delivering a chemical to the calculus.

62. The method of claim 50 wherein fragmenting the calculus with the second medical

device comprises emitting an acoustic wave from the second medical device.

63. The method of claim 50 wherein the second medical device comprises a laser configured

to fragment the calculus.



64. The method of claim 50 wherein the second medical device is an electrohydraulic

lithotripsy device.

65. The method of claim 50 further comprising vacuuming fragments of the calculus from

the flexible pouch.

66. The method of claim 65 further comprising removing the second medical device from the

flexible pouch and withdrawing the first medical device from the patient.
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