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DESCRIPTION

FIELD OF THE INVENTION

[0001] The disclosed device relates to retrieval devices for use in surgery. The device particularly enhances the capturing
and/or retrieving of tissue such as polyps or other pieces of organic or inorganic matter positioned inside the body.

BACKGROUND OF THE INVENTION

[0002] Laparoscopic or similar surgeries where a tube with a light and a camera lens at the end (laparoscope) is employed to
examine organs, check for abnormalities, or perform minimally invasive surgeries are a desirable alternative to prior surgical
techniques requiring large incisions. In a similar fashion, procedures in gastroenterology employ such devices to search for and
remove colorectal polyps which form on the lining of the intestine.

[0003] Such procedures generally employ a small camera adjacent to the instruments inserted through small incisions in the
patient's body, or into cavities of the patient's body. Such procedures may involve removal of tissue for a specific ailment, such as
the gall bladder, or may be exploratory in nature where tissue samples are taken and removed from the body for examination and
testing. Just a few such operations include, but are not limited to, a polypectomy, a bronchoscopy, a bulboscopy, a colonoscopy,
a duodenoscopy, an endoscopy and a gastroscopy. Rather than a catheter type device, when used for low invasive procedures
through the lower intestine, such devices are also specialized as for endoscopy or in many other specialized versions including
but not limited to a gastroscope, or colonoscope, or sigmoidoscope or bronchoscope. These types of devices generally have the
video component following a collinear path in a common flexible conduit.

[0004] Manually operable surgical devices employed for such procedures inside a patient's body by a surgeon from a position
outside the patient are widespread and well known. In a conventional procedure, the cutting and retrieval components employed
by the surgeon are located at the distal end of the surgical instrument. In a conventional polyp removal procedure, an endoscope
is inserted into an internal cavity of a patient and manipulated to search for any abnormal tissue growths such as polyps. If tissue
such as a polyp is located for removal, a wire extending through an elongated pathway in the biopsy channel of the endoscope is
translated toward the distal end of the device to project a cauterization loop connected to the wire from the distal end of the
pathway running through the endoscope. Using a video display, the surgeon then manipulates the loop and the endoscope from
outside of the patient to engage the loop with the polyp. The wire is positioned around the base of the polyp whereafter an
electrical current is communicated to the loop to cut and cauterize the region.

[0005] As can be ascertained, in such a procedure where tissue is removed for sampling or as an object of the procedure, it is
imperative that the surgeon is able to view the tissue in question at the distal end of the surgical device deployed into the patient.
Viewing is conventionally achieved over a fiberoptic link from a lens to a video display viewed by the surgeons outside the body of
the patient

[0006] Avoiding interference with the view of the surgeon is particularly important when small tissue samples are being removed,
such as a polypectomy, because the polyps being removed are small and easily missed. Further, once removed, they must be
located and retrieved with a retrieval component. However, conventional tissue capturing devices for this purpose are formed of
nets or netting in a fine mesh. The mesh, especially in the small confines of body cavities such as the intestine, can severely
impair the surgeon's view of the tissue by blocking it from camera view. Further, the interconnecting mesh of such devices
communicates electrically or offers the potential for such, and therefore such devices are inhibited from functioning as both the
snare or tissue removal instrument as well as the catch basket in combination.

[0007] As such, using conventional mesh net style retrieval components, subsequent to locating and removing a polyp or other
tissue portion by the electrified snare, retrieval and removal of the tissue can be difficult due to view impairment. Additionally, most
such net style retrieving components are not easily positionable around the tissue because the netting which is engaged around
the mouth of the net impairs or prevents positioning and rotation of the mouth in the small confines of an intestine or other small
body cavity.

[0008] The device and method herein disclosed and described teaches a tissue capturing component formed of radially oriented
wires extending from a mouth portion around a central axis extending forward from the wire engaging it. Unlike most netting or
mesh basket collection components, the radially oriented wires forming the catch basket of the device herein disclosed may be
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fully retracted into the tubing in which they are extended into the body. Further, once translated from the distal end of the tube or
conduit carrying it, the formed mouth and radially oriented, disconnected wires forming the catch basket are easily rotated inside
even the smallest cavity, since the curved wires are adapted to collapse to yield as small a diameter around the center axis as
needed.

[0009] Additionally, unlike mesh netting and interconnecting style tissue collection devices which communicate over the entire
surface area comprising the basket, the disclosed device herein employs curved and elongated radially oriented wires or ribs
providing uninterrupted gaps therebetween. Consequently, a surgeon viewing the intended target using the camera has an
uninterrupted view of the tissue to be removed or retrieved through the radial gaps of the disclosed device. Providing the gaps
makes for a much improved view for the surgeon on the viewing screen outside the body of the patient. The surgeon can thus
easily see even the smallest tissue to be retrieved, and can rotate or manipulate the mouth of the radially formed catch basket
over it.

[0010] Further, by isolating the wires or ribs forming the basket portion below those forming the mouth, the device herein
disclosed can function as a combination snare and cauterizing tissue removal instrument, as well as the catch basket to snatch
removed tissue. In a particularly preferred mode of the device, the electrically operated snare removal component may be
provided by the mouth of the catch basket. This double duty embodiment of the device is enabled by the same gaps and spacing
between the wires or ribs forming the basket and mouth portion since electrical current is not communicated to the other wires
from those forming the mouth over the view enhancing gaps.

[0011] All embodiments of the device, whether as a combination snare and catch basket, or employed singularly, enjoy additional
utility provided by their radially oriented wire formation with radially oriented gaps. Unlike conventional mesh and other
interconnected catch basket devices, which once deployed from the tube will not generally translate back into the tube or
catheter, a simple translation of the control wire into the conduit carrying it collapses both the mouth portion of the disclosed catch
basket and the radial wire portions back into the tube from a first end to the opposite end, thereby collapsing the basket to hold
even the smallest piece of tissue, or if not retrieving tissue, then back into the catheter.

[0012] Finally, the novel construction of the device herein, with radial components and radial gaps therebetween, allows the
device to be employed in a plurality of deployments. The device may be used by itself without a cauterization loop for tissue or
material retrieval in its simplest mode. Additionally, it can be employed with a formed cauterization loop on a distal end of the
capture basket, or, with the cauterization loop integral to the mouth of the catch basket. Further, the device may be deployed
independently of a cauterization loop which would be deployed in parallel positioning of the capture basket and cauterization loop
from two conduits in one or two catheters.

[0013] US 2004/0059345 A1 discloses a medical cauterization snare assembly having a capture pouch and a cauterization loop.

SUMMARY OF THE INVENTION

[0014] The tissue capturing component herein described and disclosed features a catch basket which is collapsible for
translateable engagement through a conduit into a deployment tube such as a catheter or colonoscope, or similar type device
having a control wire or lumen engaged at a first end of the device which runs to a surgeon-manipulable actuator at a second end
for controlling the wire at the first end. The capturing component has a catch basket which is translateable from within the distal
end of the tube or conduit housing it, and, once so deployed, if not used to capture tissue, may be translated back into the tube
from which it was deployed.

[0015] This easy translation and forming of the catch basket, along with other utility herein described, is yielded by forming the
catch basket from a plurality of radially oriented equidistantly spaced wires extending radially from a mouth portion, around a
central axis extending forward from the lumen engaging it.

[0016] The device may be employed by itself, or in combination with a snare which may be employed for the cutting of tissue to
be retrieved. The snare, if employed in combination with the device, may be engaged to a distal end of a catch basket mouth
opposite the manipulation wire or lumen extending through the catheter to the actuators. Or, using the advantages of the gaps
between the wires forming the catch basket and the electrical insulation they provide, the cauterization snare may be integral to
the catch basket by forming the mouth edge of the catch basket as the cauterization share. Or, a double lumen embodiment of
the device might also be employed where the cauterization snare and the capturing component or catch basket translate from the
distal end of a catheter or endoscope or other such component and are controllable independently.
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[0017] The device, once extended from the distal end of the tube or conduit carrying it, employs a formed mouth portion having
two mirrored side edges extending in the same plane to yield a maximum sized opening for the basket. As noted above, this
mouth portion may double as the cauterization snare in a particularly preferred mode of the disclosed device. From the mouth
portion of the catch basket, extending around the axis defined by the wire or lumen engaged to the device, are a plurality of
equidistant, radially oriented, disconnected catch members, which combine to form a catch net. Gaps are defined in between
each pair of catch members forming the catch basket.

[0018] Because of the radial orientation of both the members forming the catch basket and the two side members forming the
planar mouth at substantially 180 degrees, a maximum diameter opening is achieved to encircle the tissue to be retrieved,
thereby allowing for capture and retrieval of both large and small targets.

[0019] Further, in one embodiment of the device, the formed basket is adapted for rotation when positioned in the body by
rotation of control wire adapted to communicate rotation from the handle to the basket. The elongated angled nature of the
members forming both the basket and the mouth, allow easy rotation of the entire structure in even the smallest diameter cavity.
This is because the curved and elongated radially disposed wires, forming the ribs and mouth portions of the catch basket, are
shaped using memory materials to shapes that elongate and flex to accommodate rotation in the dimensions of its surroundings.

[0020] Enhanced camera viewing from views provided by conventional mesh baskets is provided by the elongated substantially
equal sized, radial gaps defined by the voids formed between the elongated wire members. Once deployed, the device may be
easily positioned with using the enhanced viewing and rotating capabilities, provided by its radial construction. If not used for a
tissue capture, great utility is provided by the ability to fully recapture the device back into the deployment conduit. This recapture
is initiated by a reverse translation of the lumen or control wire attached to the deployed catch basket to pull it back into the
catheter carrying the device. The unique radial formation of the mouth and ribs of the device, and voids rather than confections in
between, will allow for re-collapse of both the mouth portions, and the radial wire portions, and consequently easy translation back
into the catheter. If employed to capture tissue or anything else, translation of the device back into the catheter also causes the
mouth portion to close and create an ever shrinking closed capture basket. The device will thus shrink in size to hold and retrieve
even the smallest piece of tissue.

[0021] With respect to the above description then, it is to be realized that the optimum dimensional relationships for the parts of
the invention, to include variations in size, materials, shape, form, function and manner of operation, assembly and use, are
deemed readily apparent and obvious to one skilled in the art.

[0022] The invention is as defined by the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

Figure 1 shows a top plan view of the device showing the mouth formed at the widest point of the radially deployed wires forming
the catch basket.

Figure 2 depicts the device deployed from the distal end of a single lumen catheter with a snare engaged to the distal end of the
device.

Figure 3 depicts the rotation capability of the device once deployed from the catheter.

Figure 4 shows the snare engaged to the distal end of the device, as it is first translated from the distal end of a catheter or
endoscope or similar type device such as a gastroscope, colonoscope, sigmoidoscope or bronchoscope.

Figure 5 depicts a perspective view of the device of figure 4 with both the snare and the catch basket device deployed from the
distal end of single lumen catheter.

Figure 6 depicts the snare deployed from the catheter type device and being employed to slice tissue.

Figure 7 depicts the device of figure 6 wherein the catch basket has been translated from the catheter and is being rotated to
allow the mouth to encircle the tissue removed by the snare.

Figure 8 depicts the catch basket rotated around the tissue which is supported on a surface.



DK/EP 2079376 T3

Figure 9 depicts the translation of the lumen back into the catheter and the resulting encirclement of the tissue placed into the
catch basket.

Figure 10 shows the device with the catch basket engaged to the distal end of a single lumen catheter and the snare engaged to
the distal end of the catch basket.

Figure 11 depicts a double lumen embodiment of the device where translation and control of both the snare and the catch basket
are provided by independent translating control wires or lumens in the catheter.

Figure 12 shows an especially preferred embodiment of the device wherein the cauterization snare is integral to the mouth of the
catch basket which has an overall oval shape.

Figure 13 depicts the catch basket in the oval configuration adapted for parallel use with a separate cauterizing snare.

Figure 14 shows an embodiment of the device having a crescent configuration defined by the similarly formed wires and with the
cauterization snare being integral to the mouth as in figure 12.

Figure 15 depicts the crescent embodiment of the device adapted for use with a separate snare device.

Figure 16 shows an embodiment of the crescent shaped mode of the device with the snare extending from the distal end of the
formed catch basket similar to that of the oval mode in figure 2.

Figure 17 depicts the parallel deployment of the device of figure 15 with a separately operated snare.
Figure 18 is an enlarged view of the device of figure 16 showing the snare at the distal end of the crescent shaped basket.

Figure 19 depicts a hexagonal shape of the catch basket formed by the radially oriented wires and a mouth portion that
concurrently functions as the cauterizing snare component.

Figure 20 shows a hexagonal shaped mode of the device adapted for separate and parallel deployment with a snare.

Figure 21 depicts a rear perspective view of the hexagonal shaped device defined by the shapes of the individually radially
oriented wires.

Figure 22 depicts a hexagonal shaped mode of the device with a hexagonal snare engaged at the distal end of the formed catch
basket.

Figure 23 shows a deployment of the device of figure 22.

Figure 24 depicts a deployment of the device of figure 20 in concert with an independently controlled snare.

DETAILED DESCRIPTION OF THE INVENTION

[0024] Referring now to the drawings in figures 1-24, wherein similar parts are identified by like reference numerals, there is
seen in Figure 1 a top plan view of the device 10 showing a mouth or aperture 12 defined by two radially oriented first wires 14.
Also shown are radially oriented secondary wires 15 formed spaced from each other and the first wires 14. The first and
secondary wires are held in registered engagement substantially equidistant in their radial orientation by a swag 17 or canola or
other means for fixed engagement, for holding all of the respective wires in their respective spaced radial positions to form the
catch basket 11 with a planar mouth. Because the first wires 14 and second wires 15 are formed from a shape-memory material
such as polymers or metal alloys such as nickle-titanium which are light, flexible, strong, they will repeatedly reassume a formed
shape which it memorized to the material using heat or other processes. Formed of such material, the wires 14 and 15 are
especially well adapted to straighten when pulled into the catheter 16 and reassume their memorized shape once translated from
the catheter 16. Further, the formed catch basket 11, because of the radial orientation and spacing and ability to re-compact
once deployed, may be retracted back into the catheter 16 if deployed and not used for a tissue capture. This provides an
especially useful device since it is much easier to retrieve from body cavities if recaptured into the catheter 16. The same radial
orientation of the catch basket 11 yields equal utility when the device 10 is employed in combination with an endoscope or other
devices of such design such as a gastroscope, colonoscope, sigmoidoscope or bronchoscope depicted in figures 4-6, all of which
employ translateable components along with an optical video component which follow collinear or parallel pathways through the
interior of an inserted flexible tube or conduit. Consequently, while the specification describes the device 10 and its components
relative to deployment from an elongated conduit in a catheter 16, it may be employed with equal or greater utility with any type of
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surgical or examination device which is used for surgeries or exploratory procedures in a human or animal.

[0025] Both first wires 14 are shaped substantially the same and are positioned opposite the center axis 18 in the same plane or
180 degrees apart to form mirror images of each other. This is an especially preferred mode of formation in all modes of the
device 10 and in all shapes, as testing has shown an enhanced ability of such a planar mouth to capture a larger range of tissue
in use. The result of maintaining the shaped first wires 14 defining the mouth or aperture 12 fixed in the same plane, yields the
largest possible aperture or mouth 12 through which tissue or items being captured may traverse. The resulting device 10 formed
by the shaped first wires 14 and similarly shaped second wires 15 which are radially oriented around the axis 18, and substantially
equidistant from any adjacent first 14 or second wire 15, is a catch basket 11 in the shape defined by the shape of the wires.

[0026] Afirst end of the catch basket 11 of the device 10 is engaged to the distal end of a control wire or lumen 20 tranlateably
engaged within a conduit running through the catheter 16. In one of the single lumen modes of the device 10, shown and
described herein, at the second end or distal end of the device 10 opposite the connection to the lumen 20, is engaged a snare
22. The snare 22 is shown in one favored mode of the device 10 with its center aperture 23 in substantially the same plane as the
mouth 12 defined by the first wires 14. Of course those skilled in the art will realize other angular relations can be employed and
such are anticipated. Also, the unique radial orientation of the first and second wires forming the catch baskets 11 of the device
10 and the gaps 26 therebetween provide for numerous configurations in combination with, or without, the cauterizing snare 22.
As noted below, the snare 22 in particularly preferred modes of the device 10 in differing shapes can be provided by the first
wires 14 defining the aperture 12. This especially preferred mode would thereby allow for positioning the formed catch basket 11
around the tissue 30 being detached.

[0027] Means to maintain the first wires 12 and second wires 14 radially oriented around the axis 18 and substantially equidistant
from adjacent first or second wires, and to maintain the first wires 14 mirrored in the same plane, are provided at engagement
points 24 provided by and depicted as the swag 17. However, other such means as would occur to those skilled in the art are
anticipated. If the device 10 employs a snare 22 integral with the first wires 14 forming the aperture 12, the secondary wires 15
would be electrically insulated at the engagement points 24 from the two first wires 14, which would be uninsulated and therefor
adapted for electrical reaction with the body of the patent when energized.

[0028] The catch basket 11 in all shapes and configurations of the device is as can be see, formed of a plurality of similarly
shaped first wires 12 and secondary wires 14 disposed in a half circle around the axis 18 defined by the lumen 20. All the first and
secondary wires are also substantially equidistant from each other. Formation of this configuration to the desired shape of the
catch basket 11 and planar aperture 12 is accomplished on a jig or other forming component during manufacture using memory
material which maintains the desired shape afterwards. Engaging the first and secondary wires at engagement points 24 using
means for registered engagement such as a swag or canola 17 thereafter holds them in their respective desired spacing from
each other, thereby yielding the desired gaps 26 therebetween on deployment. Once the proper shape and spacing are
achieved, and the wires are placed in a fixed and registered engagement relative to each other, the device 11 is ready for use by
engagement to a lumen 20 or other translatable wire, and collapses into the conduit at the distal end of a catheter 16.

[0029] The radial orientation and substantially equidistant spacing in all embodiments of the device 10 creates a plurality of
substantially equal gaps 26 defined by the areas between the first and second wires and any adjacent second wire. The
dimension of the gaps 26 is determined by the number of second wires 15 equally spaced around the axis 18 between the two in-
plane first wires 14. The more second wires 15 included in the device 10, the smaller the gaps 26, and conversely the less
included, the larger the gaps 26. These material-free gaps in a fixed radial orientation, combined with the thin wires 15 also in a
radial orientation, provide an especially well-preserved field of view for any camera which is inserted to provide a view of the
cavity. Since capture of tissue such as a polyp 30 requires that the user watch a video depiction of the camera view, when the
camera is operatively deployed adjacent to the distal end of the catheter 16, an excellent and relatively unobstructed field of view
is provided to the user to guide the catch basket 11 to ensnarl and retrieve any target, since the first and second wires in the
radial orientation do not loom large in the field of view provided through the unobstructed gaps.

[0030] As shown in figures depicting the various modes and shapes of the device 10, once it is deployed from the catheter 186, it
is translateable toward and away from the catheter 16. In a first preferred mode of the device 10, the catch basket 11 is engaged
to a stranded control wire 20 and is rotatable in the body cavity by rotating the catheter 16. This rotation is possible in all the
shapes of the device 10 shown in the drawings and with the snare 22 integral to the aperture 12 defined by the first wires 14 such
as in figures 12, 14, and 19, or with the snare 22 engaged at the distal end of the catch basket 11 such as in figures 2, 10, 16,
and 19, or in deployments where the snare 22 is separately positioned from the catch basket 11 such as in figures 11, 17, and
24.
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[0031] In an especially preferred alternative embodiment of the device, the catch basket 11 may be rotated 360 degrees around
the axis 18 by rotation of a specially constructed solid or unitary control wire 20 adapted to rotate within the catheter 16 through
manipulation of a handle engaged for rotation. This rotation ability is particularly useful in capturing tissue or inorganic matter in
the device 10 through the mouth 12 defined by the two first wires 12. Employment of the solid control wire 20 enhanced that
rotation ability by providing two means for rotation of the catch basket 11.

[0032] As noted, while being manipulated over a target object or tissue piece such as a polyp 30, user viewing of camera
produced real-time video is particularly enhanced by the gaps 26 between the first and second wires, and their radial orientation
around the axis 18. The gaps 26, having no connections or communication between adjacent wires forming them, provide not only
an unhindered view for a camera, they also provide an unhindered pathway for the projected light from the camera assembly
which accompanies the camera into a dark body cavity. This allows more light to transmit through the gaps and to hit and reflect
from a target back to the camera, thereby yielding an enhanced video depiction. Unlike mesh type capture nets, which lack gaps
26 because they are woven or knitted with material and thereby impede both light transmission and video capture by the camera,
the disclosed device 10 provides excellent viewing and yields enhanced depth of field focusing due to the availability of
unobstructed pathways for viewing and light transmission.

[0033] In uses as depicted in Figure 4-9, the device 10 is positioned in the body in a collapsed position inside the catheter 16.
The snare 22, if engaged on the distal end of the catch basket 11, while pictured as deployed from the distal end of the catheter
16, may also be collapsed into conduit communicating with the distal end of the catheter 16 during deployment and routing to a
position in the body of the patient. Of course if the snare 22 is integral to and formed by the first wires 14 defining the aperture
12, such as in figure 12, it and the rest of the formed catch basket 11 would be collapsed into the conduit of the catheter 16.

[0034] Upon viewing tissue 30 to be removed from the patient, the snare 22, whether integral to the aperture 12 of the catch
basket 11 or projecting from the leading end of the catch basket 11, is positioned to encircle the tissue 30 by translating the
lumen 20 or the catheter 16 or both in the body. As depicted in figure 5, the snare 22 is then energized with an electric current to
concurrently cut and cauterize the tissue 30 being removed.

[0035] In the embodiments of the device 10 where the catch basket 11 is separate from the snare 22, or has the snare 22
positioned on the leading edge of the catch basket 11, once the tissue 30 or other target of capture is loose from engagement to
the body of the patient, the catch basket 11 is positioned to remove the target. As noted, two features of the device herein
disclosed provide great utility in that quest. First, as noted earlier and shown in figures 2-3, the device 10 is fully rotatable once
deployed from the confines of the catheter 16 by rotation of the lumen 20. Second, the gaps 26 and radial orientation of the wires
provide unhindered viewing of the tissue 30 or other target for the catch basket 11 while the surgeon is translating the lumen 20,
the catheter 16, or rotating the lumen 20 as a means to rotate the mouth 12 of the catch 11 basket to encircle the tissue 30 or
target. With this unhindered view through the gaps 26 and the ability to translate and rotate the mouth 12, capture of tissue 30 or
other target objects is greatly enhanced and time reduced for the exercise. As noted earlier, the elongated curve of the first and
second wires forming the catch basket 11 makes them particularly pliable to a reduction of the diameter of the body cavity in
which they are placed. Essentially the memory material forming the wires 14 and 15 biases the wires to form the largest diameter
possible in the body cavity they are placed. However, the elongated curve of the wires also adapts them to straighten and
accommodate a passage or cavity narrower than the diameter of the mouth 12 which is the maximum diameter of the formed
catch basket 11.

[0036] In all embodiments of the device 10 with the snare 22 integral to the aperture or separate, once the tissue 30 or other
target for the catch basket 11 is engaged within the cavity defined by the area between the planar of the mouth 12 and the
radially oriented second wires 15, the surgeon translates the lumen 20 back toward the catheter 16. This translation has a pulling
effect upon the catch basket 11 and much like a Chinese puzze, the elongated curved or shaped wires forming the basket will
tend to both collapse and engage upon the tissue 30 and the first wires 14 forming the mouth will tend to wrap around the exterior
of the tissue 30 or target. Pulling a portion of the first and second wires into the catheter 16 by translation of the lumen 20, will
shrink the formed cavity further by collapsing the side of the cavity that is proximal to the lumen 20 to thereby tighten the grip of
the catch basket 11 upon the target. So captured, the tissue 30 or targeted matter may be removed from the body by removal of
the distal end of the catheter 16 from the body.

[0037] Figures 11, 17, and 24, depict modes of the device 10 which employs a double lumen catheter having two internal
conduits with two control wires allowing the catch basket 11 and the snare 22 to be independently manipulated inside the body of
the patient. The lumen 20 engaging the catch basket 11 at a distal end provides means to translate and rotate the catch basket
11 inside the body of the patient. A second control wire or lumen 21 has the snare 22 engaged at a distal end. Both the first
lumen 20 and second lumen 21 are translateable into and out of the distal end of the catheter 16 independently, thereby allowing
the surgeon more options during a procedure.
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[0038] As noted above, Figure 12 shows an oval embodiment of the device 10 which is especially preferred having the
cauterization snare 22 formed by the first wires 14 in the oval shape. Figure 14 depicts a similar configuration in a crescent
shape, and figure 19 depicts the integral mode of the device in a hexagonal shape. Of course other shapes may be employed,
but the depicted shapes achieve an especially large aperture 12 when the opposing first wires 14 are fixed in position in a plane
and also allow the aperture 12 to collapse to small sizes and naturally enlarge as the space allows.

[0039] By placing the snare 22 integral to the catch basket 11 using the first wires 14 to form it, the catch basket 11 may be
positioned to surround the tissue 30 as it is removed, thus saving a time-consuming step for the surgeon. Formation would be
accomplished by using nonconducting material, or insulated wires for the second wires 15, and a non-insulated first wire 14. The
device in this mode would thus be positioned to catch the removed tissue 30 and the first wires 14 energized to remove it.

[0040] The method and components shown in the drawings and described in detail herein disclose arrangements of elements of
particular construction, and configuration for illustrating preferred embodiments of structure.

[0041] It is to be understood, however, that elements of different construction and configuration, and using different steps and
process procedures, and other arrangements thereof, other than those illustrated and described, may be employed for providing
a surgical retrieval device and method.

[0042] As such, while the present invention has been described herein with reference to particular embodiments thereof, a
latitude of modifications, various changes and substitutions are intended in the foregoing disclosure, and will be appreciated that
in some instance some features of the invention could be employed without a corresponding use of other features, without
departing from the scope of the invention as set forth in the following claims.

[0043] Further, the purpose of the foregoing abstract of the invention, is to enable the U.S. Patent and Trademark Office and the
public generally, and especially the scientists, engineers, and practitioners in the art who are not familiar with patent or legal
terms or phraseology, to determine quickly from a cursory inspection the nature and essence of the technical disclosure of the
application. The abstract is neither intended to define the invention of the application, which is measured by the claims, nor is it
intended to be limiting, as to the scope of the invention in any way.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not form part of the European patent
document. Even though great care has been taken in compiling the references, errors or omissions cannot be excluded and the
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PATENTKRAV

1.

Kirurgisk ekstraktionsapparat omfattende:

en flerhed af radialt orienterede, formede elementer (14, 15), der 1 alt
vaesentligt straekker sig med samme afstand omkring en akse (18) fra en forste ende til
en tilsvarende anden ende og holdes 1 et fast indgreb omkring aksen (18) ved hjelp af
et middel (17); hvor flerheden af radialt orienterede, formede elementer (14, 15) er
wirer dannet af materiale med formhukommelse; og

hvor den radiale position pé afstand og formen af de formede elementer (14,
15) i det faste indgreb definerer en fangstkurv (11) med en kurveform med en flerhed
af dbninger (26) dannet mellem flerheden af radialt orienterede, formede elementer
(14, 15); hvor henholdsvis den ferste ende og den anden ende af flerheden af radialt
orienterede, formede elementer udger en ferste ende og en anden ende af
fangstkurven; endvidere hvor den forste ende af fangstkurven (11) er fastgjort til den
distale ende af en styretrdd (20), der er translationsmeessigt fastgjort i en kanal, der
lober gennem et kateter (16), hvilket muligger gentagen udfoldning og
sammenfoldning af kurven (11); hvor den anden ende af styretrdden (20) straekker sig
til en aktuator, der kan héndteres af kirurgen;
endvidere hvor en mund til fangstkurven defineres af en &bning dannet af et forste par
af de radialt orienterede, formede elementer (14, 15) 1 indgrebet med centeraksen (18)
og placeret modstdende hinanden 1 det samme plan ved 180 grader, hvorved der
dannes en plan mund med en mundform og et mundomréde;
endvidere hvor fangstkurven (11) er egnet til at fange en méalkomponent gennem
munden, og endvidere hvor apparatet endvidere omfatter en kauteriseringssnare (22) i
indgreb ved den anden ende af fangstkurven, hvor snaren er dannet af to modstdende,
formede sideclementer, der definerer en snaredbning derimellem og en
snaredbningsform;
hvor snaresideclementerne er placeret til at optage planet; hvilken snare rager frem

vaek fra den forste ende af fangstkurven i en fremad ragende position.

Kirurgisk ekstraktionsapparat ifelge krav 1, hvor formen af de radialt orienterede

elementer (14, 15) er cirkelformet, oval, halvmaneformet, en polygon eller en hvilken
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som helst kombination af lige, vinklede eller buede segmenter, og formen af

fangstkurven (11) henholdsvis er defineret af formen af de formede elementer (14, 15).

Kirurgisk ekstraktionsapparat ifelge krav 1 eller 2, hvor det forste par af de formede
elementer (14) har elektrisk ledeevne og er i elektrisk forbindelse med hinanden,
hvilket forste par af formede elementer i1 forbindelsen derved definerer en
kauteriseringssnare, det resterende af flerheden af formede elementer er elektrisk

isoleret.

Kirurgisk ekstraktionsapparat ifelge et hvilket som helst af de foregdende krav, hvor
apparatet endvidere indbefatter et middel til valgbar rotation af styretraden (20) i
kanalen og et middel til rotation péd afstand af fangstkurven (11) op til 360 grader
omkring aksen (18).

Kirurgisk ekstraktionsapparat ifelge krav 4, hvilket kirurgisk ekstraktionsapparat
endvidere omfatter et middel til tilvejebringelse af elektrisk effekt til det forste par

formede elementer (14) til brugerfastsatte tidsrum.

Kirurgisk ekstraktionsapparat ifelge krav 1, hvor snaren (22) er integreret med de

forste wirer (14).

Kirurgisk ekstraktionsapparat ifelge krav 6, hvilket kirurgisk ekstraktionsapparat
endvidere omfatter et middel til tilvejebringelse af elektrisk effekt til det forste par

formede elementer til brugerfastsatte tidsrum.
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Fig.6
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Fig.18 :
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Fig.21
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Fig.23
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