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TWO-STAGESNARE-BASKETMEDICAL DEVICE

[0001] This application claims priority from U.S. provisional application number

60/894,022, filed March 9, 2007, which is incorporated herein by reference in its entirety.

Field of the Invention

[0002] The present invention relates generally to medical devices. More

particularly, this invention relates to a medical device for use in endoscopy and

polypectomy that performs the dual functions of both a severing or resection of a

gastrointestinal (or "Gl") polyp from the gastrointestinal tract wall and a trapping and

retrieval of the gastrointestinal polyp from the gastrointestinal tact. Alternatively, this

invention may also perform as a pure medical retrieval device of polyps, foreign bodies

or stones.

Background of the Invention

[0003] Colorectal cancer is the third most common type of cancer in the U.S. In

2007 it is estimated that over 153,000 people will be diagnosed with colorectal cancer

and over 52,000 people will die of this disease, making it the number two cancer killer in

the United States. Colorectal cancers almost universally must be removed surgically,

and a significant portion of patients with colorectal cancer will also require chemotherapy

and radiation therapy.

[0004] The overwhelming majority of colorectal cancers (about 85-90%) develop

from pre-cancerous (adenomatons) colon polyps. Colonoscopy is a medical procedure

in which almost all colorectal polyps (big and small) can be found and removed by a

technique known as polpectomy.

[0005] In a colonoscopy, a colonoscope (a long, flexible tube with a lens and a

light source) is inserted into the anus in order to visualize the entire colorectum. The

colonoscope contains a long channel through which the doctor can pass various medical

devices for both diagnostic and therapeutic purposes. The diameter of this channel

usually ranges from 2.8 - 4.2 mm depending on the manufacturer and specific model of

colonoscope being used.



[0006] Current guidelines recommend that all colorectal polyps be completely

removed and sent for a pathologic evaluation to determine if they are pre-cancerous or

cancerous. Polyp removal is a 2-stage process. First, the polyp is resected or severed

from the colorectal wall. Second, the severed polyp is retrieved from the inside of the

colorectum.

[0007] Colonoscopy with complete removal of all polyps is the most effective

way to reduce the incidence and death rates from colorectal cancer. Reductions in the

incident rate of colorectal cancer is reported to be as high as 90% when the techniques

of colonoscopy and polypectomy are properly utilized.

[0008] A colonoscopy is recommended for healthy people over 50 years of age;

healthy people under 50 years of age with a family history of colorectal cancer; people

with blood in their stool, a change in their bowel habits, or significant abdominal pain;

and people who are iron-deficient which might indicate slow blood loss from the

digestive tract. Approximately 80% of adult colonoscopies in the U.S. area performed on

patients over 50 years of age.

[0009] In 1999, approximately 4.4 million colonoscopies were performed in the

U.S. That number is now likely closer to 5 million per year due to increased public

awareness (i.e., Katie Couric) and more endoscopists graduating from Gl training

programs in recent years. According to the CDC, however, about 41.8 million people

aged 50 or older in the U.S. have not undergone screening for colorectal cancer as

recommended by current guidelines.

[00010] Precancerous colorectal polyps are found in about 25-30% of patients

over age 50 undergoing routine screening (i.e., no symptoms). Polyp size can vary from

1-2mm all the way to greater than 6 cm. The probability of finding cancer within a

colorectal polyp increases with increasing size.

[00011] Diminutive colorectal polyps are 1-5 mm in size. They have the lowest

risk of being pre-cancerous or cancerous. Presently, resection and retrieval of

diminutive colorectal polyps are accomplished using a single medical device, a biopsy

forceps, which is removed from the colonoscope with the polyp trapped in the jaws of the

forceps.



[00012] Small colorectal polyps are 6-9 mm in size. They present a low cancer

risk and an intermediate risk of being pre-cancerous. They are usually resected with a

snare loop (with or without electric current). Colorectal polyps 8 mm in size or less are

usually retrieved via suctioning the specimen through the colonoscope into a specialized

collection device. A significant number of these small polyps are lost at some point after

entry into the colonoscope and are never retrieved.

[00013] Large colorectal polyps are greater than or equal to 1 cm in size. About

20% of colorectal polyps are in this category. The majority of these polyps are at least

pre-cancerous. The risk of cancer increases directly with size. Resection is achieved

with a snare loop (almost universally with cautery). Due to their size, they are too large

to be suctioned into the colonoscope. As such, retrieval is more difficult and almost

universally requires a medical device for assistance.

[00014] As mentioned above, about 41.8 million people in the U.S. currently go

unscreened. Screening rates area likely to rise significantly in the near future as other,

highly accurate but less invasive screening tests for colorectal cancer and polyps

become commercially viable. The additional large colorectal polyps identified by these

tests which will need to be removed by colonoscopy will likely number in the millions.

[00015] In addition to colorectal polyps, polyps can also occur in the upper

gastrointestinal tract. Although there are fewer polyps in the upper Gl tract then in the

colorectum, their number is not insignificant. About 50,000 - 100,000 large upper Gl

polyps are removed annually. A significant percentage of these polyps are pre¬

cancerous and they can often cause abdominal pain and bleeding. Mechanisms for

removal of these polyps are similar to those methods used to remove colorectal polyps.

[00016] Currently, there are a number of methods used to retrieve Gl polyps,

especially large polyps. Six of the more common methods are piecemeal retrieval,

suctioning the polyp to the tip of an endoscope, use of the snare as a retriever, use of a

grasper device, use of a basket device, and use of retrieval net. Each method has its

disadvantages. It is estimated that between 5.7% and 16.5% of resected colorectal

polyps are never retrieved. In addition to patient dissatisfaction, this can lead to

misdiagnosis as well as the performance of unnecessary surgeries and attendant

increases in morbidity and mortality. An additional percentage of polyps which are

retrieved require significant increases in time to do so under the current art.



[00017] Piecemeal retrieval involves chopping the polyp up into pieces small

enough to be suctioned through the endoscope. This occasionally occurs out of

necessity with large, flat polyps which cannot be resected in one piece. A pathologist,

however, will be unable to determine if resection is complete. Thus, the colonoscopy will

often need to be repeated earlier then planned to re-inspect the polypectomy site for

residual polyp tissue. Also, part of the specimen (possibly containing early cancer) may

not be retrieved.

[00018] The suctioning of a polyp to an endoscope tip may work adequately for

some rectal polyps. There is, however, a significant risk of the polyp being dropped as

suction is inadequate to reliably secure the polyp. A dropped polyp can be lost or (in the

case of upper Gl tract polyps) can lead to a catastrophic outcome if it is dropped into the

trachea.

[00019] The use of a snare to retrieve polyp is an attractive option to many

endoscopists. It saves time needed to change devices and saves money because there

is no added cost in using the same device to retrieve as well as resect the polyp.

Snares cost about ten to twenty dollars each. A snare, however, is two dimensional.

Thus, while the polyp is easily acquired, it is not secure and can be easily dropped. In

addition, the snare can inadvertently bisect the polyp, leading to difficulty in pathologic

interpretation as well as the loss of part or all of the polyp.

[00020] Graspers usually have three prongs, although four or five pronged

graspers are available. Graspers decrease the rate at which specimens are dropped,

although some specimens are still dropped because of the grasper's open distal design.

Also, the grasper is a second device, different from the snare used for resection, and

deploying the grasper adds time to the procedure and increases the chance of losing the

specimen during this time interval. Graspers also add costs (about seventy-five dollars)

to the procedure.

[00021] When using a basket device, the specimen is secure if it is acquired

properly. However, it is harder to acquire very large polyps due to the basket's small

size. The basket is also a second device whose deployment adds time to the procedure

and risks the specimen being lost. There is also an added cost of over two hundred

dollars each for using a basket.



[00022] Retrieval nets make it easier to acquire a specimen but the acquisition is

less secure because the nets can tear. Also nets can be used to acquire multiple

specimens. Again, however, as is the case with basket devices and graspers, the nets

are a second device requiring time to deploy them. This creates a risk that a specimen

can be lost. Also, the use of baskets increases the cost of a procedure by about

seventy-five to eighty-five dollars.

[00023] Accordingly, there is a need for an improved polyp removal device for

removal of small and large Gl polyps.

[00024] There is also a need for an improved polyp removal device for removal of

small and large Gl polyps which makes it easy to acquire and retrieve a specimen, such

as a resected polyp.

[00025] There is a further need for an improved polyp removal device for removal

of small and large Gl polyps which decreases the chance that a specimen can be lost.

[00026] There is a still further need for an improved polyp removal device for

removal of small and large Gl polyps which does not require the deployment of a second

device which can, among other things, increase the time a procedure takes and increase

the possibility that a specimen can be lost.

[00027] There is yet another need for an improved polyp removal device for

removal of small and large Gl polyps which does not increase the cost of a procedure.

Objects of the invention

[00028] It is an object of this invention to provide for an improved polyp removal

device for removal of small and large Gl polyps.

[00029] It is also an object of this invention to provide for an improved polyp

removal device for removal of small and large Gl polyps which makes it easy to acquire

and retrieve a specimen, such as a resected polyp.

[00030] It is a further object of this invention to provide for an improved polyp

removal device for removal of small and large Gl polyps which decreases the chance

that a specimen can be lost.



[00031] It is a still further object of this invention to provide for an improved polyp

removal device for removal of small and large Gl polyps which can both resect and

retrieve a polyp and as such does not require the deployment of a second device.

[00032] It is yet another object of this invention to provide for an improved polyp

removal device for removal of small and large Gl polyps which does not increase the

cost of a procedure.

[00033] In addition to the above, it is an object of this invention to provide for a

medical basket retrieval device with improved acquisition capabilities which can be used

to retrieve other resected polyps, foreign bodies, stones and the like.

[00034] These and other objects of the invention are satisfied by the invention

described more fully below.

Summary of the Invention

[00035] The present invention relates to a medical device for use in endoscopy

and polypectomy. The device performs the dual functions of resection and retrieval with

decreased possibility that a specimen will be lost or damaged. In the alternative, the

present invention can be used to retrieve other polyps, foreign bodies, stones and the

like. The present invention functions by use of a novel "Two-Stage Snare-Basket". This

and other embodiments of the present invention area discussed more fully below.

Description of the Drawings

[00036] Fig. 1A shows a top view of the inventive device in a closed position.

[00037] Fig. 1B shows a top view of the inventive device in an open position, i.e.

with the snare deployed.

[00038] Fig. 2A shows a view of the distal end of the inventive device in the open

position where the snare is surrounded by one type of sheath and is a first snare

configuration.

[00039] Fig. 2B shows a view of the distal end of the inventive device in the open

position where the sheath is withdrawn and the device is in a second basket

configuration.



[00040] Fig. 3A shows a view looking at the distal end of the inventive device,

where the wires of the snare are one on top of the other and in an undeployed

configuration, i.e. a first snare configuration.

[00041] Fig 3B shows a view of the Fig. 3A device which is in its deployed or

second basket configuration.

[00042] Fig. 3C shows a view similar to that of Fig. 3A, where the snare wires

cross over each other to form an X configuration at their distal point, shown here as a

cup.

[00043] Fig. 3D shows a view of the Fig. 3C in its deployed or second basket

configuration.

[00044] Fig. 3E shows a view looking at the distal end of the inventive device,

where the wires of the snare are configured one on top of the other and in an

undeployed configuration, i.e. a first snare configuration.

[00045] Fig. 3F shows a view of the Fig. 3E device which is in its deployed or

second basket configuration.

[00046] Fig. 3G shows a view looking at the distal end of the inventive device,

where the wires of the snare are configured one on top of the other and cross over each

other to form an X configuration at their distal end, and which is in an undeployed

configuration, i.e. a first snare configuration.

[00047] Fig. 3H shows a view of the Fig. 3G device which is in its deployed or

second basket configuration.

[00048] Fig. 4A through Fig. 4E shows one embodiment of the present invention

in use to resect and retrieve a polyp.

Detailed Description of the Invention

[00049] In a preferred embodiment, the present invention, referred to herein as

the "Two-Stage Snare-Basket," is a medical device that can be passed through a

colonoscope, upper gastrointestinal endoscope, duodenoscope or an enteroscope and

operated during a colonoscopy, upper gastrointestinal endoscopy

(esophagogastroduodenoscopy), ERCP (endoscopic retrograde cholangio-



pancreatography) or enteroscopy procedure, respectively. The Two-Stage Snare-

Basket comprises a handle on one end of an elongated tubular element that is

connected to and controls a first snare configuration on the other end in the first stage of

operation that can be converted into a second basket configuration in the second stage

of operation. Initially, the first snare configuration is in a closed position, as shown in

Fig. 1A. It can be converted to the open or first snare position, as shown in Fig. 1B, by

for example, pushing on a handle (such as (7), (8) of Fig. 1A and Fig. 1B, described in

more detail below). Stored energy in the snare will cause it to assume its first snare

position. In an alternate embodiment, the snare can spring out of its closed position to

its first snare configuration using pre-loaded energy, such as a spring. It should be

noted that by whatever means is employed to convert the snare from the closed position

to the open position, all of the snare wires, be they full snare wires or half snare wires

(discussed more fully below), preferably extend simultaneously.

[00050] The first snare configuration in the first stage functions as a resection

snare with or without electrocautery to sever the polyp (or portion of an extremely large

polyp in a multi-step breakup and removal process) from the Gl tract wall and initiates

acquisition of the resected polyp (or severed portion of an extremely large polyp). The

first snare configuration is easily converted into the second basket configuration for the

second stage by control of the handle. The second basket configuration functions in the

second stage by control of the handle as a polyp trapping or retrieval element to remove

the severed polyp (or severed portion of an extremely large polyp in a multi-step

process) from the inside of the Gl tract.

[00051] In a preferred embodiment, the first snare configuration is comprised of

two or three (or more) snares that are juxtaposed on top of one another and/or inside of

one another and are held in snare configuration by a stored energy mechanism. Each of

the two or three (or more) snares may be comprised of a whole snare (one looped wire

each) or two half-snares (two wires that are connected in and/or held by a distal cap)

that run from the handle end through the elongated tubular element to a distal cap that

permits flexibility of movement of the snare wires between the first snare configuration

and the second basket configuration. In this preferred embodiment, the change from the

first snare configuration to the second basket configuration is effected via the release of

stored mechanical energy at or just proximal to the site of the snare basket itself via a

detent mechanism. One stored energy mechanism can be a sheathing element which



consists of a wire that holds the snare wires together and runs parallel to the snare wires

to the handle end. The sheathing element can be in the form of rings, or alternatively a

solid sheath, or spring-loaded hooks. It is understood, however, that while this

embodiment and other embodiments of the present invention employ a detent

mechanism, the present invention is not limited to the use of detent mechanisms only.

[00052] In a preferred embodiment, the first snare configuration is designed such

that it can be looped over to surround the polyp in the extended configuration. The first

snare configuration can then be tightened by operation of the handle and then at least

one of the snares in the first snare configuration is operated as a cauterization tool. The

snare with a cautery function will be attached to a source of electricity through an

electrocautery snare plug or other mechanism located within the device handle.

Following cauterization and resection of the polyp, the snare configuration can then be

held in position surrounding the resected polyp (or severed portion of an extremely large

polyp).

[00053] The first snare configuration of the preferred embodiment is easily

converted by control of the handle to the second basket configuration by retracting or

releasing the sheathing element that holds the various snare wires together during polyp

retrieval. When the sheathing element is retracted, the two snares spring or rotate apart

and assume the second basket configuration.

[00054] Following conversion of the first snare configuration into the second

basket configuration, the second basket configuration can be tightened around the

resected polyp (or severed portion of an extremely large polyp) by control of the handle

to securely trap the resected polyp (or severed portion of an extremely large polyp) for

retrieval.

[00055] In various embodiments of the invention, the size and shape of the snare

and basket may vary, angulation of wires in the basket configuration may vary, and the

length and the diameter of the medical device and the elongated tubular element may

also vary.

[00056] In various embodiments of the invention, the number of snares within the

first snare configuration (and accordingly the number of wires in the corresponding

second basket configuration) may vary and whether the snares consist of whole snares

or half-snares may vary. The arrangements and connectivity of the half-snares and



whole snares may also vary. In addition, whether one or more of the snares or the

sheathing element functions as the cauterization tool may vary. The methods or

mechanism of conversion from the first snare configuration to the second basket

configuration may also vary.

[00057] In various embodiments of the invention, the sheathing element may vary.

The sheathing element can be in the form of rings, spring-loaded hooks or a solid

sheath. In other embodiments of the invention, there may not be a sheathing element,

but instead, the device may contain a rotational or flip lever detent mechanism which

does not utilize the release of stored energy to effect the conversion from the first snare

configuration to the second basket configuration.

[00058] In various embodiments of the invention, the handle that controls the first

snare configuration and second basket configuration and conversion between the two

configurations may vary. The handle may be comprised of a single handle with two or

more levers and a locking device or may be a combination of any number of handles,

any number of levers, and any number of locking devices. A locking device may not

even be necessary in various embodiments. The location and design of the

electrocautery plug may also vary.

[00059] This invention has the potential to save time and lower costs in that one

single device will perform both resection and retrieval of polyps rather than two separate

devices. For instance, in removal of large colorectal polyps in particular, resection or

severing is usually accomplished by one device and trapping and retrieval is usually

accomplished by a second device.

[00060] This invention may also simplify the retrieval of large polyps, which can

often be more difficult to trap and retrieve due to polyp size and shape, and if extremely

large, may require a multi-step breakup and removal. In the first snare configuration, for

instance, the open two-dimensional design at the initial stage of acquisition provides a

larger space than the narrow space between the wires in prior basket devices. This

invention is also capable of repeated uses to resect and retrieve multiple polyps (or

multiple portions of an extremely large polyp) from the same patient during a single

colonoscopy procedure. This invention may also simplify the removal of small polyps by

achieving a method for complete pull-through-the-endoscope removal of small polyps



analogous to how biopsy forceps provide a method for complete pull-through-the-

endoscope removal of diminutive polyps.

[00061] This invention may also function as a pure retrieval device for already

severed polyps (or severed portions of extremely large polyps), foreign bodies and

stones in the gastrointestinal tract, or in other organs or body cavities. For use as a pure

retrieval device, the invention would not require electrocautery function and the

corresponding electrocautery elements of the invention for resection of a polyp would not

be required.

[00062] In fact, the present invention has numerous applications, and represents

a major improvement in specimen acquisition for basket retrieval technology. For polyp

removal, it can be used in the gastrointestinal tract, such as the colorectal, small

intestinal, gastric and esophageal areas. For gynecological polyps, it can be used in the

uterer, cervix and vagina. The present invention can also be used to remove polyps in

the genitourinary tract, such as the bladder and urethra. The present invention is also

useful in removing ear, nose and throat polyps, such as nasal, palatal, oral and vocal

cord polyps. In addition, the present invention can be used to remove polyps in the

peritoneal cavity.

[00063] The present invention can also be used for stone removal. This includes

stones in the gastrointestinal tract, such as the biliary tree (intra-hepatic and extra-

hepatic), pancreas and gallbladder. It can also be used in the genitourinary tract to

remove stones in the kidney, bladder and ureter.

[00064] Furthermore, the present invention is useful in foreign body retrieval. For

example, the present invention can remove foreign bodies in the gastrointestinal tract,

such as colorectal, gastric, esophageal and small intestinal foreign bodies. It can

remove foreign bodies from the genitourinary tract, such as from the urethra and

bladder. It can be used for gynecological foreign body removal, such as in the vagina,

cervix and uterus. It can be used to remove intra-abdominal or intra-peritoneal foreign

bodies, such as during laparoscopic gallbladder procedures. Furthermore, it can be

used to remove foreign bodies from the thoracic cavity, such as debris, medical

instruments and resection specimens.

[00065] Turning now to the drawings, Fig. 1A shows the inventive device in the

closed position, i.e. where the snare (4) is not deployed. The device comprises an



elongated tubular element or a tube (1) with a distal end (2) and a proximal end (3). The

tube (1) is preferably flexible and can be made of, for example, catheter based plastic.

The tube (1) preferably has an outside diameter from about 2.8 mm to about 4.2 mm,

more preferably about 2.8 mm to about 3.7 mm.

[00066] The tube (1) contains a snare (4) at its distal end (2), which terminates in

a cap (5).

[00067] The proximal end (3) of the tube (1) is connected to a control unit or a grip

(6). The grip (6) is preferably less flexible then the tube (1). The grip (6) can be made

of, for example, plastic or metal.

[00068] A first slidable handle (7) and a second slidable handle (8) are slidably

disposed on the grip (6). There is an optional connection means (not shown) which

connects the first slidable handle (7) to the second slidable handle (8). That way, the

two handles (7, 8) can move in unison. The connecting means is disengageable so that

the slidable handles (7, 8) can be moved independently of each other.

[00069] Fig 1B shows the device with the snare (4) extended or deployed, i.e. in a

first snare configuration. Part of the snare (4) is a sheath (9) which surrounds a first

snare wire (10) and a second snare wire (11). The snare wires (10, 11) are held

together by the sheath (9). Also, the sheath (9) extends through the tube (1), into the

grip (6) and attaches to the second slidable handle (8). The snare wires (10, 11) also

pass through the tube (1) and into the grip (6) to attach to the first slidable handle (7) via

a means described more fully below.

[00070] Fig. 2A and Fig. 2B show the snare (4) in more detail. Fig. 2A shows the

snare (4) in a deployed or first snare configuration. It is surrounded by the sheath (9)

which keeps the first snare wire (10) and the second snare wire (11) together. In the

particular embodiment shown in Fig. 2A, the sheath (9) comprises a sheath backing (12)

and a plurality of sheath rings (13). In this configuration, it is the sheath backing (12)

which passes through the tube (1) into the grip (6) and connects to the second slidable

handle (8), the attachment shown as (9) in Fig. 1A and Fig. 1B.

[00071] As shown in Fig. 2A and Fig. 2B, as well as Fig. 1B, the snare wires (10,

11) terminate in a cap (5). It is understood, however, that instead of a cap (5), one or

both of the snare wires (10, 11) could form a continuous loop (not shown). The wires



(10, 11) of the snare basket device (4, see also 14) at about, just proximal to, or at their

distal ends can fuse into or attach to a single wire or braid into each other at about, just

proximal to, or at, the most distal aspect of the snare basket device (4, see also 14),

thereby forming the most distal aspect of the snare basket device. The distal end of the

snare basket device (4, see also 14) is not left open, but rather the snare wires (10, 11)

will connect to each other as described above either directly (braiding, fusion, etc.) or

indirectly (via a cap (5) or intervening wire or wires, etc.).

[00072] As discussed above, it is understood that the sheath (9) can have various

configurations. The configuration shown in, for example, Fig. 2A shows the sheath

made of metal sheath rings (13) supported by a wire sheath backing (12). Alternatively,

the sheath can be solid, such as a flexible metal member or flexible plastic or rubber

member, or the rings can be partial rings, i.e. not fully closed, or spring loaded hooks or

clips. Alternatively, pincers oriented from distal to proximal or proximal to distal can be

used to hold the snare wires (10, 11) together. The pincers can be released, for

example by a spring loaded means, or simply withdrawn into the tube (1) to allow the

formation of the second basket configuration (14) as shown in Fig. 2B. Two to four

pincers arraigned as up-down or left-right pairs may be present on each side of the

snare (4).

[00073] It should also be noted that although Fig. 2B shows the sheath (9) being

withdrawn proximally into the tube (1), in an alternative embodiment the sheath (9) can

be pushed to the distal end of the snare (4).

[00074] The snare (4) as shown in Fig. 1B and Fig. 2A, or the second basket

configuration (14) of Fig. 2B, is made of two complete snare wires (10, 11), although the

invention is not so limited. For example, there can be three, four or more snare wires

used in the present invention. Likewise, one or more (but not all) of the snare wires can

be half wires. A half wire will also be connected to the cap (5) or otherwise connected to

the other snare wires (10 or 11).

[00075] The snare wires (10, 11), can be flat wire, braided wire or shaped

memory wire, or any suitable material which can function as a first snare configuration

(4) and a second basket configuration (14).

[00076] Preferably, the snare wires (10, 11) are made of stainless steel, nickel

titanium alloy (Nitinol) or titanium.



[00077] The snare wires (10, 11) as shown in Fig. 2A are adjacent to each other

in the first snare configuration (4). Alternatively, from a top view, they can be juxtaposed

to be one on top of the other. Within the tube (1), the snare wires (10, 11) first braid with

each other to form first braids (15, 16) and those first braids (15, 16) are in turn braided

together to form a second braid (17). This second braid (17) then passes through the

tube (1) and into the grip (6) to attach to, in the embodiment shown in Fig. 1A and Fig.

1B, the first slidable handle (7).

[00078] It is understood that the braiding is not necessary to practice the present

invention. For example, the snare wires (10, 11) can simply pass through the tube (1)

and into the grip (6) to connect with the first slidable handle (7). An alternative

embodiment can use different materials. For example, the actual portion of the snare

wires (10, 11) which form the first snare configuration (4) and the second basket

configuration (14) can be made of stainless steel, Nitinal or titanium. Then, in place of

the second braid (17) or even the first braids (15, 16) the same or different material can

be used as a single piece. Thus, this single piece can be stainless steel, titanium,

nitinal, or a different metal, or even a non-metallic substance, such as plastic. The first

braids (15, 16) or even the snare wires (10, 11) themselves can be attached to this

single piece by conventional means, such as welding, soldering, clamps, glue and the

like.

[00079] The formation of the second basket configuration (14) can occur in a

number of ways. In one preferred embodiment, the snare wires (10, 11) are made of a

shaped memory wire or otherwise configured so that in their resting or unconstrained

state, they would assume the second basket configuration (14). They are held in their

first snare configuration (4) by the constraining action of a detent mechanism utilizing

stored energy. This detent mechanism might utilize, among other mechanisms, rings,

hooks, pincers or sheathing. This detent mechanism might be effected by a spring or

the manipulation of the handle in order to release the stored energy to effect the change

in configurations. The spring can be located in the tube (1) and can be activated when

desired, such as by pushing a button which will release the spring. In another

embodiment, a torque can be applied to the snare wires (10, 11) to rotate them from the

first snare configuration (4) to their second basket configuration (14). Torque can be

applied by any conventional means. For example, the first slidable handle (7) may also

be rotatable, the rotation providing torque. There may also be a torque means, such as



a wheel or knob, which can be turned to provide torque. This torque means can be

present, for example, somewhere on the tube (1) or grip (6), or can even be placed on

the first slidable handle (7).

[0008O] In an alternate embodiment (not shown) a support means can be

provided at the distal end (2) of the tube (1). This support means prevents deformation,

fraying or tearing at the distal end (2) of the tube (1). It can be in the shape of a ring or a

cap and is made of any suitable material, such as plastic.

[00081] The configuration of the snare wires (10, 11) relative to each other can

take several different configurations. These are shown in more detail in Fig. 3A through

Fig. 3H, which shows just the snare wires (10, 11) and the cap (5) from a head-on

perspective.

[00082] Fig. 3A is similar to the configuration of Fig. 2A. In both, one (or first)

snare wire (10) is positioned outside the other (or second) snare wire (11) when in the

first snare configuration (4). Rings (13) are also shown. When in the second basket

configuration (14) of Fig. 2B and Fig. 3B first snare wire (10) positions up and second

snare wire (11) positions down, thus forming a basket. In Fig. 2B, first snare wire (10)

would be positioned above the plane of the page and second snare wire (11) would be

positioned below the plane of the page.

[00083] In an alternative embodiment, the snare wires (10, 11) of Fig. 3C are

configured in a manner similar to Fig. 3A except that they cross over each other to form

an X configuration at the cap (15). The snare wires (10, 11) move, as shown by the

dotted lines in Fig. 3C, to form the second basket configuration (14) of Fig. 3D.

[00084] Fig. 3E shows an embodiment where the first snare wire (10) is under

the second snare wire (11) in the first snare configuration (4). The top snare wire (11)

has a downward force and the bottom snare wire (10) has an upward force. This holds

the snare wires (10, 11) together in the first snare configuration (4) even without, for

example, the rings (13) (not shown). When the snare wires (10, 11) are moved, so that

they are no longer in contact with each other, the bottom snare wire (10) positions up

and the lower snare (11) positions down form the second basket configuration (14) of

Fig. 3F.



[00085] Fig. 3G shows the first snare wire (10) and the second snare wire (11)

cross over each other at the cap (5) to form an X configuration when in the first snare

configuration (4). In a manner similar to that of Fig. 3E, the upper snare wires (11 to the

left of the cap (5), 10 to the right of cap (5)) have a downward force and the lower snare

wires (10 to the left, 11 to the right) have an upward force. To achieve the second

basket configuration (14) of Fig. 3H, the top portion of each snare wire (10, 11) positions

up and the bottom portion of each snare wire (10, 11) position down, as shown in Fig.

3H. This can be done by, for example, moving the snare wires (10, 11) relative to each

other, in a manner similar to that described for Fig. 3E and Fig. 3F, above.

[00086] Of course, as described above, the cap (5) need not be present. Each

snare wire (10, 11) can simply be a loop and be attached to each other at their distal

ends.

[00087] As discussed above, and especially for polyp removal, the present

invention can cauterize the polyp to resect it. A conventional source of electricity can be

provided. In one embodiment, one or more of the snare wires (10, 11) performs the

cautery function. In an alternate embodiment, this configuration may not be optimal

because some of the cauterized sample may adhere to the snare wires (10, 11) and

prevent or inhibit their deployment in the second basket configuration (14). To avoid

this, the current for cauterization can pass through the sheath (9), which can be made, of

a conducting material or contain a conducting material, such as a wire. To complete the

circuit, the distal ends of the sheath (9) should be in contact or connected by, e.g., a wire

or cap (5). In an alternative embodiment, current can pass through both the sheath (9)

and one or more of the sheath wires (10, 11). Since only the sheath (9) will contact the

sample for cauterization, little or no portion of the cauterized sample will contact any of

the sheath wires (10, 11).

[00088] It should be noted that in an embodiment of the present invention a

sheath is not used. For example, the snare wires (10, 11) may not have a shaped

memory and when deployed in a first snare position (4) they will stay in close proximity

to each other. Transition to the second basket configuration (14) can be effected by

rotating one or both snare wires (10, 11) such as, for example, by applying torque, as

previously described or through a detent mechanism utilizing for example flip levers or

dials as previously described. In another embodiment, the snare wires (10, 11) are

configured one on top of the other. The top snare wire (11) is made of shaped memory



or is otherwise so configured to push down and the bottom snare wire (10) is configured

to push up. These opposing forces hold the snare wires (10, 11) together in a first snare

configuration (4). In alternate embodiments, where these snare wires (10, 11) contact

each other can be a flat surface, a channel can be provided or a tongue and groove type

system can be employed to more securely hold them in place. To convert to the second

basket configuration (14) the snare wires (10, 11) can be simply moved relative to each

other, i.e. front, back or side to side. Once the snare wires (10, 11) are no longer in

contact with each other, they will snap into their second basket configuration (14). This

is shown in, for example, Fig. 3E and Fig. 3F.

[00089] Fig. 4 shows one embodiment of the present invention used to resect and

remove a colorectal polyp. As shown in Fig. 4A, once a polyp is located the first snare

configuration (4) is used to surround the polyp. The snare (4) is then tightened and the

polyp is cauterized, as shown in Fig. 4B. The first snare configuration (4) is then

enlarged, if necessary, to surround the cauterized polyp, as shown in Fig. 4C. In Fig.

4D, the first snare configuration (14) is converted into the second basket configuration

(14) by the means disclosed above. As shown in Fig. 4E, the second basket

configuration (14) has been tightened around the resected polyp completing the highly

secure acquisition process. The polyp is then removed, either by withdrawing the entire

snare basket device out of the therapeutic channel of the endoscope (small polyp) or by

withdrawing both the entire snare basket device and endoscope from the Gl tract cavity

in tandem (large polyp).

[00090] In another embodiment of the present invention, the sheath (9) can be

used to control how many snare wires (10, 11) are released to form the second basket

configuration (14). This may be necessary, for example, where space is limited.

Referring to Fig. 2A and Fig. 2B, instead of withdrawing the entire sheath (9), only the

left half or the right half is withdrawn. In effect, this forms a second basket configuration

(14) with three wires instead of four wires.

[00091] As mentioned above, an endoscope includes a lens with a light source,

as well as a means for viewing the acquired images. In addition, endoscopes include a

therapeutic channel through which medical device accessories can be passed and

whose diameter is usually between 2.8 mm and 4.2 mm. While not shown herein, it is

understood that the present invention is compatible with these features.



[00092] In view of the above, and further in view of the drawings, especially Fig.

1A, Fig. 1B and Fig. 2B, the functioning of one embodiment of the present invention is

apparent. An endoscope is inserted into the Gl tract via the mouth, anus or a previously

created surgical ostomy and is advanced to the desired segment of the Gl tract via the

operator. If a polyp is found, the inventive device is inserted into the therapeutic channel

of the endoscope and is advanced through that therapeutic channel until its distal end

extends out of the distal end of the therapeutic channel of the endoscope and into the Gl

lumen which contains the polyp. The first slidable handle (7) and the second slidable

handle (8) are slid together in a distal direction, thus deploying the snare (4). The snare

(4) is positioned around the polyp and pulled tight by pulling the first slidable handle (7)

and second slidable handle (8) together in a proximal direction. Once properly

positioned, an electric current is passed through the snare (4) to cauterize the polyp.

The snare (4) can be enlarged again, if necessary, to surround the polyp by pushing the

first slidable handle (7) and the second slidable handle (8) together in a distal direction.

This also helps to align the polyp within the snare initiating polyp acquisition. Once the

polyp is aligned, the second slidable handle (8) is pulled in a proximal direction, but the

first slidable handle (7) is not moved. This pulls the sheath (9) down and off the snare

wires (10, 11). Once the sheath (9) is removed from the snare wires (10, 11), they

convert into the second basket configuration (14) because the sheath (9) is no longer

holding them in place. This furthers the highly effective process of polyp acquisition.

The second basket configuration (14) can then be closed as much as necessary in order

to tighten the second basket configuration around the polyp to secure and complete

acquisition of the polyp by pulling the first slidable handle (7) proximally until resistance

to further sliding is felt indicating that the polyp is securely acquired within the second

basket configuration (14). The second basket configuration (14) with the polyp secured

can then be withdrawn through the endoscope (small polyp) or the entire endoscope

assembly including the second basket configuration (14) with the polyp secured can be

withdrawn (large polyp). Once removed from the body, the polyp is discharged from the

second basket configuration (14). The sheathing (9) can be re-advanced over the snare

wires (10, 11) either manually or by sliding the first slidable handle (7) and second

slidable handle (8) together to reform the first snare configuration (4). The first snare

configuration (4) is then closed, as shown in for example Fig. 1A. The device is then

ready for continued use in the patient.



[00093] The disclosed embodiments are illustrative of the various ways in which

the present invention may be practiced. Other embodiments can be implemented by

those skilled in the art without departing from the spirit and scope of the present

invention.



What is claimed is:

1. A medical device for trapping tissue, polyps, stones and other foreign

bodies for retrieval from a body comprising:

a control unit;

an elongated tubular element having an inner channel, wherein the tubular

element extends from the control unit to a distal end of the tubular element;

at least two snare wires forming a first snare configuration, extending from the

control unit through the inner channel of the tubular element, and juxtaposed and held in

a single loop at the distal end of the inner channel, wherein the single loop can be at

least partially retracted into and extended beyond the distal end of the inner channel via

the control unit; and

the at least two snare wires forming a second basket configuration by converting

the first snare configuration via the control unit, wherein the second basket configuration

is operative to trap and retrieve the tissue, polyps, stones and other foreign bodies from

a body via the control unit.

2 . A medical device according to claim 1, wherein the second basket

configuration can be converted into the first snare configuration via the control unit.

3. A medical device according to claim 1, wherein at least one snare wire is a

cauterization tool through connection to an electrical source.

4. A medical device according to claim 1, wherein at least one snare wire

contains one continuous looped wire.

5 . A medical device according to claim 1, wherein at least one snare wire

contains at least two connected wires and at least one mechanism for connecting the

wires.

6. A medical device according to claim 1, wherein the snare wires that are

juxtaposed and held in the single loop in the first snare configuration are held in the

single loop by a sheathing element, wherein the sheathing element, via the control unit,

can be retracted to convert the first snare configuration into the second basket

configuration and extended to convert the second basket configuration into the first

snare configuration.



7. A medical device according to claim 6 , wherein the sheathing element is in

the form of rings.

8 . A medical device according to claim 6, wherein the sheathing element is in

the form of a solid sheath.

9 . A medical device according to claim 6, wherein the sheathing element is in

the form of spring-loaded hooks.

10. A medical device according to claim 6 , wherein the sheathing element is a

cauterization tool through connection to an electrical source.

11. A medical device according to claim 6 , wherein the sheathing element and

at least one snare wire are a cauterization tool through connection to an electrical

source.

12. A medical device according to claim 1, wherein the snare wires that are

juxtaposed and held in the single loop in the first snare configuration are held in the

single loop by at least one lever that, via the control unit, can be released to convert the

first snare configuration into the second basket configuration and engaged to convert the

second basket configuration into the first snare configuration.

13. A medical device according to claim 12 containing at least one rotational

lever.

14. A medical device according to claim 12 containing at least one flip lever.

15. A medical device according to claim 1, wherein the control unit includes at

least one handle.

16. A medical device according to claim 15, wherein the control unit includes at

least one sliding component.

17. A medical device according to claim 15, wherein the control unit includes at

least one locking device.

18. A medical device for resecting a gastrointestinal polyp from a colorectal wall

and trapping the resected polyp for retrieval from a colorectum, comprising:

a control unit;



an elongated tubular element having an inner channel, wherein the tubular

element extends from the control unit to a distal end of the tubular element through the

inner channel;

at least two snare wires forming a first snare configuration, extending from the

control unit through the inner channel of the tubular element, and juxtaposed and held in

a single loop at the distal end of the inner channel, wherein the single loop can be at

least partially retracted into and extended beyond the distal end of the inner channel via

the control unit, wherein the single loop can be operated as a cauterization tool to resect

a polyp from a colorectal wall by connection to an electrical source; and

the at least two snare wires forming a second basket configuration by converting

the first snare configuration via the control unit, wherein the second basket configuration

is operative to trap and retrieve the tissue, polyps, stones and other foreign bodies from

a body via the control unit.

19. A medical device according to claim 18, wherein the second basket

configuration can be converted into the first snare configuration via the control unit.

20. A medical device according to claim 18, wherein at least one snare wire is

the cauterization tool through connection to an electrical source.

21. A medical device according to claim 18, wherein at least one snare wire

contains one continuous looped wire.

22. A medical device according to claim 18, wherein at least one snare wire

contains at least two connected wires and at least one mechanism for connecting the

wires.

23. A medical device according to claim 18, wherein the snare wires that are

juxtaposed and held in the single loop in the first snare configuration are held in the

single loop by a sheathing element, wherein the sheathing element via the control unit

can be retracted to convert the first snare configuration into the second basket

configuration and extended to convert the second basket configuration into the first

snare configuration.

24. A medical device according to claim 23, wherein the sheathing element is in

the form of rings.

25. A medical device according to claim 23, wherein the sheathing element is in

the form of a solid sheath.



26. A medical device according to claim 23, wherein the sheathing element is in

the form of spring-loaded hooks.

27. A medical device according to claim 23, wherein the sheathing element is

the cauterization tool through connection to an electrical source.

28. A medical device according to claim 23, wherein the sheathing element and

at least one snare wire are a cauterization tool through connection to an electrical

source.

29. A medical device according to claim 18, wherein the snare wires that are

juxtaposed and held in the single loop in the first snare configuration are held in the

single loop by a lever that via the control unit can be released to convert the first snare

configuration into the second basket configuration and engaged to convert the second

basket configuration into the first snare configuration.

30. A medical device according to claim 29 containing at least one rotational

lever.

3 1. A medical device according to claim 29 containing at least one flip lever.

32. A medical device according to claim 18, wherein the control unit includes at

least one handle.

33. A medical device according to claim 32, wherein the control unit includes at

least one sliding component.

34. A medical device according to claim 32, wherein the control unit includes at

least one locking device.

35. A method of trapping tissue, polyps, stones and other foreign bodies for

retrieval from a body comprising:

looping a first snare configuration over the tissue, polyps, stones and other

foreign bodies for retrieval from a body, wherein the first snare configuration includes at

least two snares that are juxtaposed and held in a single loop;

converting the first snare configuration into a second basket configuration via a

control unit; and

retracting the second basket configuration via the control unit to trap and retrieve

the tissue, polyps, stones and other foreign bodies from a body.

36. A method according to claim 35 further comprising



converting the second basket configuration into the first snare configuration via

the control unit.

37. A method according to claim 35 further comprising

resecting the polyp from a colorectal wall using the first snare configuration as a

cauterization tool.

38. A method according to claim 37, wherein at least one snare wire is the

cauterization tool through connection to an electrical source.

39. A method according to claim 35, wherein at least one snare wire contains

one continuous looped wire.

40. A method according to claim 35, wherein at least one snare wire contains at

least two connected wires and at least one mechanism for connecting the wires.

41. A method according to claim 35, wherein the snare wires that are

juxtaposed and held in the single loop in the first snare configuration are held in the

single loop by a sheathing element, wherein the first snare configuration is converted

into the second basket configuration by retracting the sheathing element via the control

unit.

42. A method according to claim 4 1, wherein the sheathing element is in the

form of rings.

43. A method according to claim 41, wherein the sheathing element is in the

form of a solid sheath.

44. A method according to claim 41, wherein the sheathing element is in the

form of spring-loaded hooks.

45. A method according to claim 41, wherein the sheathing element is a

cauterization tool through connection to an electrical source.

46. A method according to claim 4 1, wherein the sheathing element and at

least one snare wire are a cauterization tool through connection to an electrical source.

47. A method according to claim 35, wherein the snare wires that are

juxtaposed and held in the single loop in the first snare configuration are held in the

single loop by at least one lever that via the control unit can be released to convert the

first snare configuration into the basket configuration and engaged to convert the second

basket configuration into the first snare configuration.



48. A method according to claim 47, wherein at least one lever is a rotational

lever.

49. A method according to claim 47, wherein at least one lever is a flip lever.

50. A method according to claim 35, wherein the control unit includes at least

one handle.

51. A method according to claim 50, wherein the control unit includes at least

one sliding component.

52. A method according to claim 50, wherein the control unit includes at least

one locking device.

53. A method for resecting and retrieving a gastrointestinal polyp from a

colorectum comprising:

looping a first snare configuration over the polyp for retrieval from the colorectum,

wherein the first snare configuration includes at least two snare wires that are

juxtaposed and held in a single loop;

resecting the polyp from a colorectal wall using the first snare configuration as a

cauterization tool;

converting the first snare configuration into a second basket configuration via a

control unit; and

retracting the second basket configuration via the control unit to trap and retrieve

the resected polyp from the colorectum.

54. A method according to claim 53 further comprising

converting the second basket configuration into the first snare configuration via

the control unit.

55. A method according to claim 53, wherein at least one snare wire is the

cauterization tool through connection to an electrical source.

56. A method according to claim 53, wherein at least one snare wire contains

one continuous looped wire.

57. A method according to claim 53, wherein at least one snare wire contains at

least two connected wires and at least one mechanism for connecting the wires.

58. A method according to claim 53, wherein the snare wires that are

juxtaposed and held in the single loop in the first snare configuration are held in the



single loop by a sheathing element, wherein the first snare configuration is converted

into the second basket configuration by retracting the sheathing element via the control

unit.

59. A method according to claim 58, wherein the sheathing element is in the

form of rings.

60. A method according to claim 58, wherein the sheathing element is in the

form of a solid sheath.

61. A method according to claim 58, wherein the sheathing element is in the

form of spring-loaded hooks.

62. A method according to claim 58, wherein the sheathing element is the

cauterization tool through connection to an electrical source.

63. A method according to claim 58, wherein the sheathing element and at

least one snare wire are a cauterization tool through connection to an electrical source.

64. A method according to claim 53, wherein the snare wires that are

juxtaposed and held in the single loop in the first snare configuration are held in the

single loop by at least one lever that via the control unit can be released to convert the

first snare configuration into the second basket configuration and engaged to convert the

second basket configuration into the first snare configuration.

65. A method according to claim 64, wherein at least one lever is a rotational

lever.

66. A method according to claim 64, wherein at least one lever is a flip lever.

67. A method according to claim 34, wherein the control unit includes at least

one handle.

68. A method according to claim 67, wherein the control unit includes at least

one sliding component.

69. A method according to claim 67, wherein the control unit includes at least

one locking device.
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