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(54) Title: MAGNETIC SCOPE MANIPULATOR

(57) Abstract: Devices and methods are provided for manipulating scop-
ing devices, surgical tools, and/or tissue. An exemplary system for manip-
ulating a scoping device can include a scoping device having a working
channel, a tether extending through the working channel, and an internal
coupling member attached to the tether and positioned adjacent to a distal
end of the scoping device. The internal coupling member can be magneti-
cally coupled to an external coupling member. An exemplary method for
manipulating a scoping device can include inserting at least a portion of a
scoping device into a body cavity and positioning an external coupling
member proximate to an external surface of tissue such that the external
coupling member magnetically couples through the tissue to an internal
coupling member disposed within the body cavity and attached to a tether
passed through at least one working channel of the scoping device.
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MAGNETIC SCOPE MANIPULATOR

FIELD OF THE INVENTION

[0001] The present invention relates to methods and devices for performing surgical procedures,

and in particular to methods and devices for manipulating surgical tools and/or tissue.

BACKGROUND OF THE INVENTION

[0002] In many surgical procedures, a scoping device is used to view, engage, and/or treat tissue
in a number of ways to achieve a diagnostic or therapeutic effect. In endoscopic procedures, the
scoping device is inserted through a natural orifice, such as the mouth, anus, vagina, or urethra,
and is advanced along a natural lumen or other pathway to position a distal end of the device at a
surgical site. In laparoscopic procedures, one or more small incisions are formed in the patient
and a trocar or other device is inserted through the incision to provide a working channel into a

body cavity, through which the scoping device can be passed.

[0003] Endoscopic procedures often require the use of a flexible shaft to accommodate a
tortuous pathway through a body lumen or other pathway to the surgical site. The flexibility of
such scoping devices makes them very useful for diagnosing, evaluating, or operating within
body lumens. Once the scope exits the constraints of a lumen however, the flexible nature of the
scope makes maneuvering difficult. The scope tip can be actively articulated as it is advanced in
the patient’s body, however the flexible portion of the scope proximal to the articulating tip can

passively bend or buckle unpredictably.

[0004] For example, in many procedures performed within the peritoneal cavity, the patient is
placed in a supine position and the peritoneal cavity is insufflated. Gravity causes the organs
within the cavity to lie on the cavity’s dorsal wall. A surgeon attempting to access a surgical site
within the cavity with a scoping device using either a transvaginal or transrectal approach must
push the scoping device through these organs, along the dorsal wall of the cavity. Successfully

pushing a flexible scoping device through such obstacles can be incredibly difficult and time-
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consuming, as the tendency is for the scope to simply coil up, rather than to push through the

organs.

[0005] In addition, it is often desirable in endoscopic and other minimally invasive surgical
procedures to have a leverage point within the patient for manipulating surgical tools, implants,
or tissue. A flexible scoping device, by itself, does not provide adequate leverage at its distal end

for performing such manipulations.

[0006] Accordingly, there is a need for improved methods and devices for efficiently guiding

scoping devices to a surgical site and for manipulating objects or tissue within a patient.

SUMMARY OF THE INVENTION

[0007] The systems and methods disclosed herein can be useful to manipulate scoping devices
and other objects or tissue within a patient. In one exemplary embodiment, a system for
manipulating a scoping device is provided. The system can include a scoping device that has
one or more working channels. In certain embodiments, the scoping device can be an
endoscope. The system can also include a tether that extends through one of the working
channels of the scoping device and that is attached at its distal end to an internal coupling
member. The internal coupling member can be configured to be magnetically coupled to an
external coupling member positioned external to the patient’s body. The internal coupling
member can include a feature formed thereon that is configured to be grasped by a tether or other

surgical tool.

[0008] In an exemplary embodiment, the internal coupling member, the external coupling
member, or both can include a magnet. For example, the internal coupling member can include
one or more permanent magnets, one or more non-permanent magnets, one or more
electromagnets, or any combination thercof. Similarly, the external coupling member can
include one or more permanent magnets, one or more non-permanent magnets, one or more

electromagnets, or any combination thereof.

[0009] In another embodiment, the internal coupling member can have at least one working

channel that is coaxial with the at least one working channel of the scoping device. In an
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exemplary embodiment, the internal coupling member can have a generally tubular shape and it

can be removably attached to the distal end of the scoping device.

[0010] In other exemplary embodiments, the scoping device can include at least one
magnetically-attracted collar disposed therearound. The collar can be slidably disposed around
the scoping device and can have various configurations, such as a flexible mesh sleeve. The
collar, like the internal and external coupling members, can include one or more electromagnets,
one or more permanent magnets, one or more non-permanent magnets, or any combination

thereof.

[0011] In another embodiment, a method is provided for positioning a scoping device at a
desired location within a body cavity. The method can include inserting at least a portion of a
scoping device into a body cavity, and positioning an external coupling member proximate to an
external surface of tissue such that the external coupling member magnetically couples through
the tissue to an internal coupling member. The internal coupling member can be disposed within
the body cavity and can be attached to a tether passed through at least one working channel of
the scoping device. In certain embodiments, the external coupling member can magnetically

hold the internal coupling member against an interior surface of the tissue.

[0012] In another embodiment, the method can include manipulating the external coupling
member and the scoping device to position the scoping device at a desired viewing angle with
respect to at least one anatomical structure within the body cavity. In still other embodiments,
the method can include manipulating the external coupling member to position the internal
coupling member at a desired location. The method can also include advancing the scoping
device along the tether and/or magnetically coupling at least one collar disposed around the
scoping device at a location proximal to a distal end to the internal coupling member. The
method can also include magnetically coupling at least one collar disposed around the scoping

device through the tissue to the external coupling member.

[0013] In still further embodiments, a method for altering the position of an anatomical structure
is provided. The method can include attaching a suture anchor to an anatomical structure,
attaching a tether extending from an internal coupling member to the suture anchor, and

positioning an external coupling member on an external tissue surface to magnetically engage
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the internal coupling member through tissue and thereby alter a position of the anatomical
structure. In certain embodiments, the method can include delivering the internal coupling
member and the tether into a body cavity using a scoping device prior to attaching the tether to

the suture anchor.
BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The invention will be more fully understood from the following detailed description

taken in conjunction with the accompanying drawings, in which:

[0015] FIG. 1A is a perspective view of an external coupling member and an internal coupling

member configured to be front-loaded into a scoping device;

[0016] FIG. 1B is a perspective view of an internal coupling member having a feature formed

thereon to facilitate grasping;

[0017] FIG. 2A is a partial cross-sectional view of a subject’s abdominal cavity with a scoping

device and an internal coupling member inserted therein;

[0018] FIG. 2B is a partial cross-sectional view of the abdominal cavity of FIG. 2A with the
internal coupling member drawn against a wall of the abdominal cavity by an external coupling
member, and a tether extending from the internal coupling member through a channel in the

scoping device;

[0019] FIG. 2C is a partial cross-sectional view of the abdominal cavity of FIG. 2B with the
internal coupling member drawn superiorly along a wall of the abdominal cavity by the external

coupling member;

[0020] FIG. 2D is a partial cross-sectional view of the abdominal cavity of FIG. 2C with the

scoping device advanced toward the internal coupling member along the tether;
[0021] FIG. 3A is a perspective view of one embodiment of a tubular collar;

[0022] FIG. 3B is a perspective view of another embodiment of a tubular collar;
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[0023] FIG. 4A is a perspective view of a scoping device having the tubular collar of FIG. 3A

disposed thereon and within a recess;

[0024] FIG. 4B is a perspective view of a scoping device having the tubular collar of FIG. 3A

disposed thereon;

[0025] FIG. 4C is a perspective view of a scoping device having the tubular collar of FIG. 3B

disposed thereon;

[0026] FIG. 4D is a perspective view of a scoping device having the tubular collar of FIG. 3A

disposed within a channel formed in the exterior of the scoping device;

[0027] FIG. 5A is a partial cross-sectional view of a subject’s abdominal cavity with a scoping
device advanced distally into the subject, along a tether attached to an internal coupling member

held against a wall of the abdominal cavity by an external coupling member;

[0028] FIG. 5B is a partial cross-sectional view of the abdominal cavity of FIG. 5A with a collar

disposed around the scoping device magnetically coupled to the internal coupling member;

[0029] FIG. 6A is a partial cross-sectional view of a subject’s abdominal cavity with a magnetic
scope manipulating system positioned to hold a first organ out of the way while a procedure is

conducted on a second organ;

[0030] FIG. 6B is a partial cross-sectional view of a subject’s abdominal cavity with a magnetic
scope manipulating system positioned to hold a first organ out of the way while a procedure is
conducted on a second organ, wherein a tubular collar is held against a wall of the abdominal

cavity by an external coupling member; and

[0031] FIG. 7 is a partial cross-sectional view of a subject’s abdominal cavity with a first organ
tethered to an internal coupling member and held out of the way while a procedure is conducted

on a second organ.
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DETAILED DESCRIPTION OF THE INVENTION

[0032] Certain exemplary embodiments will now be described to provide an overall
understanding of the principles of the structure, function, manufacture, and use of the devices
and methods disclosed herein. One or more examples of these embodiments are illustrated in the
accompanying drawings. Those skilled in the art will understand that the devices and methods
specifically described herein and illustrated in the accompanying drawings are non-limiting
exemplary embodiments and that the scope of the present invention is defined solely by the
claims. The features illustrated or described in connection with one exemplary embodiment may
be combined with the features of other embodiments. Such modifications and variations are

intended to be included within the scope of the present invention.

[0033] In general, various devices and methods are provided for manipulating a scoping device,
tissue, and/or other objects within a subject. In one exemplary embodiment, an internal coupling
member is provided for coupling to a distal end of an insertion instrument, such as a scoping
device. The internal coupling member can include a tether coupled thereto for guiding the
scoping device therealong to position the scoping device in a desired position, and/or for
coupling to tissue to manipulate or otherwise position tissue as desired. In an exemplary
embodiment, the internal coupling member can be magnetic to allow an external coupling
member, which can also be magnetic, to magnetically engage the internal coupling member
through tissue. With the internal coupling member held against an internal tissue surface, the
tether extending from the internal coupling member can be used to guide a scoping device or
other device therealong, or can attach to tissue to maintain the tissue in a desired orientation.
The tether can also be used for various other purposes as may be needed depending on the

procedure being performed.

[0034] FIG. 1A illustrates one exemplary embodiment of a magnetic scope manipulating system
2. As shown, the system includes a scoping device 4, an internal coupling member 6, and an
external coupling member 8. The scoping device 4 is generally in the form of an elongate
cylindrical body 10 having a distal end 12 and a proximal end 14. A handle 16 (shown in FIG.
2D) or other mechanism can be provided at the proximal end 14 of the scoping device 4 to

facilitate grasping of the scoping device 4 by a surgeon. As is well known in the art, the distal
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portion of the scoping device can include an articulating section to permit a surgeon to control
certain movements of the distal tip of the scoping device 4. The scoping device 4 can also
include one or more working channels 18, a light delivery channel 20, and/or a viewing channel
22. The working channel 18 can permit various surgical tools and devices to be passed from
outside of the patient to the internal surgical site. The light delivery channel 20 can comprise
one or more optical fibers that can illuminate an area adjacent to the distal end 12 of the scoping
device 4 by directing light from a light source positioned outside of the patient through the
scoping device 4. Alternatively, the light source can be positioned within the light delivery
channel 20 and can be positioned either near or at the distal end of the scoping device 4. The
light source can optionally include an electronic illuminating element, such as a LASER or LED.
The viewing channel 22 can comprise one more lenses through which the area adjacent to the
distal end 12 of the scoping device 4 can be viewed from outside of the patient. The proximal
end of the viewing channel 22 can be coupled to a monitor for displaying the view being
transmitted through the viewing channel 22. A person skilled in the art will appreciate that
virtually any scoping device (e.g., gastroscope, colonoscope, cystoscope, or laparoscope) known
in the art can be used, or that various other insertion instruments having one or more lumens

extending therethrough can be used with the devices and methods disclosed herein.

[0035] As indicated above, the internal coupling member 6 can be configured to couple to a
distal end or distal portion of the scoping device 4 (or other insertion instrument) such that the
internal coupling member 6 can be delivered into a body cavity by the scoping device 4. The
internal coupling member 6 can then be released from the scoping device 4 to allow the internal
coupling member 6 to be magnetically engaged through tissue by an external coupling member
8. The tether 24 extending from the internal coupling member 6 can be used as a guide for
positioning the scoping device 4, and/or for attaching to tissue for positioning the tissue, or for

various other uses.

[0036] The internal coupling member can have various shapes and/or configurations. In one
embodiment, the internal coupling member is in the form of a generally cylindrical body. The
internal coupling member can have virtually any shape however, including for example cubic,
conical, spherical, tubular, etc. In embodiments where the internal coupling member is

positioned adjacent to or near the distal end of the scoping device, it can be desirable for the
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internal coupling member to include one or more channels that are coaxial with the various
channels in the scoping device, so that the internal coupling member does not obstruct the view
through the scoping device and so that tools or other objects passed through the scoping device
can in turn be passed through the internal coupling member. In the illustrated embodiment, a
tubular shape is used to permit visualization and passage of objects through the internal coupling
member 6. In one embodiment, the internal coupling member 6 can include a stalk or other

feature protruding from its surface to facilitate grasping with various surgical tools.

[0037] The internal coupling member can have virtually any size. In an exemplary embodiment,
the internal coupling member can have a diameter that is less than or equal to the diameter of the
distal end of the scoping device, so that it can act like an extension of the scoping device. The
size, mass, and composition of the internal coupling member 6 can be selected based on the
relative magnetic strength of the external coupling member 8, the body cavity in which the
scoping device is operating, the thickness of a patient’s tissue, and/or based on other factors
related to the operation being performed. In one embodiment, the internal coupling member
includes a disk-shaped permanent magnet with a stalk protruding from its surface and has a
diameter of approximately 12mm, a thickness of approximately 6mm, a stalk elevation of

approximately 10mm, and a mass of approximately 9g.

[0038] Since the internal coupling member 6 is used to magnetically couple to an external
coupling member 8, the internal coupling member 6 preferably includes at least one magnet. In
the illustrated embodiment, the internal coupling member 6 is in the form of a tubular permanent
magnet. In other embodiments, the internal coupling member 6 can include an electromagnet or
a non-permanent magnetic material. Moreover, all or only portions of the internal coupling
member 6 can be magnetic. For example, a sidewall of the internal coupling member can be
formed from or can include a magnet thereon to facilitate selective positioning of the internal
coupling member by the external coupling member. A person skilled in the art will appreciate

that various configurations are conceivable.

[0039] The magnetic scope manipulating system 2 can also include a tether for attachment to the
internal coupling member. In the embodiment shown, a tether 24 is affixed at its distal end to the

internal coupling member 6. The tether 24 can be any type of cable, wire or suture. Preferably,
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the tether 24 is flexible, non-magnetically-attractive and non-bioactive. In one embodiment, the
tether 24 can be formed of a stainless steel or nylon mesh and/or can be coated with a smooth,
low-friction outer jacket and/or lubricant to facilitate sliding within the working channels of a

scoping device and within the anatomy of the subject.

[0040] While the tether 24 can have a variety of lengths, it is generally preferred that the length
be greater than the length of the working channel 18 of the scoping device. In certain
embodiments, the length of the tether 24 can be several meters longer than the length of the
working channel 18 to provide enough slack for the surgeon to grasp the proximal end of the

tether 24 while manipulating the distal end of the tether 24 within the subject.

[0041] The tether 24 can be attached to the internal coupling member 6 using a wide variety of
methods known in the art, for example using glue, one or more screws or rivets, and/or welding.
In the illustrated embodiment, the tether 24 is attached to an internal cylindrical surface 3 of the

internal coupling member 6 using a rivet 5.

[0042] In use, the internal coupling member is configured to removably mate to the distal end of
the scoping device, preferably with the tether extending through a working channel of the
scoping device. While various mating techniques can be used, in an exemplary embodiment the
internal coupling member 6 can be held against the distal end 12 of the scoping device 4 by
applying tension to the tether 24. In such embodiments, the tether 24 can be fed through the
scoping device 4 via one of the working channels 18. The diameter of the tether 24 can be made
small enough to permit other surgical tools to be passed through the same working channel 18
through which the tether 24 is passed. The proximal end of the tether 24 can be left free,
hanging out the proximal end of the scoping device 4 such that tension can readily be applied

thereto by a user.

[0043] In another embodiment, the internal coupling member can be permanently or selectively
attached to the distal end of the scoping device using an interference fit, threaded engagement, or
other methods known in the art. The internal coupling member can also be disposed partially or
completely around the scoping device and/or can be formed integrally with the scoping device.
In certain embodiments, such as the embodiment shown in FIG. 1B, the internal coupling

member 6’ can be independent of the tether 24’ and the tether 24’ can be configured to grasp
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and/or release the internal coupling member 6'. The internal coupling member 6’ can optionally
include a feature 7 formed thereon to facilitate grasping by an endoscopic grasper or an

endoscopic snare.

[0044] FIGS. 2A-2D illustrate one exemplary use of the magnetic scope manipulating system of
FIG. 1A. Use of the system for performing a transrectal or transvaginal endoscopic procedure in
a subject’s abdominal cavity is illustrated. In such procedures, it can be desirable and/or
necessary to advance the distal end of the scoping device from its point of entry in an inferior

region of the cavity to a specific anatomical location in a superior region of the cavity.

[0045] FIG. 2A illustrates a cross-sectional view of a portion of a patient’s abdomen. A layer of
tissue forms a ventral wall 56 of the abdominal cavity 58. The viscera 60 contained within the
abdominal cavity 58 are shown lying on the cavity’s dorsal wall 62. This positioning of the
viscera 60 is typical when the patient is placed in the supine position. The ventral wall 56 is
separated from and elevated above the viscera 60 by insufflation gas introduced into the
abdominal cavity 58 using methods known in the art. After accessing the abdominal cavity 58
using methods known in the art, the scoping device 4 is introduced into the cavity. As shown,
gravity will tend to cause the scoping device 4 to lay on the dorsal wall 62 of the abdominal
cavity 58 when the patient is in the supine position. Once a portion of the scoping device 4 is
inserted into the abdominal cavity 58, it can be desirable to advance the distal end 12 of the
scoping device 4 to a specific anatomical location 64 in order to carry out a procedure or to

inspect the anatomical location 64.

[0046] This can be accomplished using the magnetic scope manipulating system 2 as shown in
FIGS. 2B-2D. In one embodiment, the external coupling member 8 is placed outside of the
subject, adjacent to the skin 66 that forms the exterior of the ventral wall 56 of the subject’s
abdominal cavity 58. The external coupling member 8, like the internal coupling member 6, can
include one or more permanent magnets, one or more non-permanent magnets, one or more
electromagnets, or any combination thereof. In a preferred embodiment, at least one of the
internal coupling member or the external coupling member is either a permanent magnet or an
electromagnet. Exemplary magnets include ceramic magnets, alnico magnets, composite-resin

magnets, rare earth magnets such as samarium-cobalt magnets or neodymium-iron-boron

10
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magnets, iron-silicon alloy magnets, amorphous and/or nano-crystalline alloy magnets, nickel-
iron alloy magnets, soft ferrite magnets, or any combination thereof. The magnetic strengths of
the internal and external coupling members should be chosen such that they can attract or repel
cach other through the subject’s ventral wall 56. In subjects with thicker abdominal walls 56, 62,
stronger coupling members 6, 8 can be used. Since the external coupling member is positioned
outside of the body, its size, mass, and composition is not as limited as that of the internal
coupling member. As such, where a stronger coupling is required, the strength of the external

coupling member is typically increased.

[0047] With the external coupling member 8 placed on or proximate to the skin 66 of the patient,
the internal coupling member 6 can be magnetically attracted or coupled thereto. Tension on the
tether 24 can be selectively released by the surgeon from the proximal end of the tether 24 to
selectively permit the internal coupling member to move with respect to the scoping device 4. If
the internal coupling member 6 does not immediately rise to the ventral wall 56 of the abdominal
cavity 58 and remain magnetically suspended above the viscera 60 when the external coupling
member 8 is introduced, the skin 66 and/or abdominal walls 62, 56 can be palpated, for example
by manually pressing the abdominal walls 62, 56 inward against the insufflation fluid, to position
the coupling members 6, 8 close enough to one another to facilitate magnetic coupling
therebetween. In the illustrated embodiment, when the internal coupling member 6 is
magnetically raised towards the external coupling member 8, a commensurate length of the
tether 24 is drawn out of the working channel 18 of the scoping device 4. The scoping device, as

a result of gravity, remains flat against the dorsal wall 62.

[0048] Once the internal and external coupling members 6, 8 are magnetically coupled through
tissue, the external coupling member 8 can be moved as desired by the surgeon in order to effect
a similar movement of the internal coupling member 6 and the tether 24 attached thereto. As
shown in FIG. 2C, the external coupling member 8 can be moved superiorly along the patient’s
skin 66 to draw the internal coupling member 6 and the tether 24 attached thereto into the
vicinity of the target anatomical location 64. As shown in FIG. 2D, by holding the proximal end
68 of the tether 24 to apply tension to the tether 24, the surgeon can advance the scoping device 4
along the tether 24, using the tether 24 in effect as a guide wire, until the distal end 12 of the

11
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scoping device 4 reaches the internal coupling member 6 in the vicinity of the target anatomical

location 64.

[0049] The path taken by the scoping device 4 in the embodiment discussed herein with respect
to FIGS. 2A-2D, up and over the viscera 60 through the void created by the insufflation gas, is a
much cleaner, easier approach than if the scope were to be advanced using traditional methods of
trying to force the scope through the viscera 60, along the dorsal wall 62. The position of the
scoping device 4 against the ventral wall 56 also allows for better visualization of the target
anatomical location 64, as the scoping device can now provide the surgeon with a view from

above.

[0050] In other embodiments, where the internal coupling member 6 is formed integrally with
the scoping device 4 or is rigidly attached thereto, the entire scoping device 4 can be drawn
through the abdominal cavity 58 by manipulating the external coupling member 8. In such
embodiments, the internal coupling member 6 can be either permanently or selectively attached

to the scoping device.

[0051] In other embodiments, the scoping device 4 can include a collar disposed therearound.
The collar can be permanently attached to or integrally formed on the scoping device 4, or it can
be slidable and/or removable. For example, in one embodiment a removable collar can be slid
onto and off of the scoping device 4. In another embodiment, the removable collar can be
formed of two interlocking halves of a cylinder. In this embodiment, the two interlocking halves
can be selectively snapped together around the scoping device 4 or taken apart. FIGS. 3A and
3B show two exemplary collars. As shown in FIG. 3A, the collar 70 has a generally cylindrical
shape and can be formed of a solid material. In the embodiment shown in FIG. 3B, the collar 70’
is formed of a mesh material made up of several interwoven strands 72. The collar 70, 70" can
include one or more permanent magnets, one or more non-permanent magnets, one or more
electromagnets, or any combination thereof. The collar 70 or 70’ can be positioned far enough
from the distal end of the scoping device 4 that it will not magnetically couple to an internal
coupling member positioned immediately adjacent thereto, unless desired. In one embodiment,

the collar can be placed 100 mm from the distal tip of the scoping device 4.

12
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[0052] As shown in FIG. 4A, the collar 70 can be disposed around the scoping device 4. In the
illustrated embodiment, a channel or recess 74 is formed about the circumference of the scoping
device 4 having a depth approximately equivalent to the thickness of the walls of the collar 70
and a length approximately equivalent to the length of the collar 70. In such embodiments, the
outer wall of the collar 70 sits flush with the outer wall of the scoping device 4, resulting in a
constant diameter and continuous smooth surface. In other embodiments, as shown for example
in FIG. 4B, the scoping device 4 can have no such channel 74, in which case the collar 70 will
protrude slightly above the surface of the scoping device 4. FIG. 4C shows an embodiment
similar to that shown in FIG. 4A, in which a mesh collar 70’ is used. FIG. 4D illustrates another
embodiment, in which the length L of the channel 74 formed about the circumference of the
scoping device 4 exceeds that of the collar 70. In such embodiments, the collar 70 can be
configured to slide longitudinally within the channel 74, along the outer surface of the scoping

device 4.

[0053] In certain embodiments, the collar 70, 70’ can be coupled to the scoping device 4 using
any of a variety of methods known in the art. For example, the collar can be glued, welded,
stapled, screwed, riveted, clipped, or molded to the scoping device 4. Where a flexible collar is
used, the collar can optionally be sized with a slightly smaller diameter and have elastic

properties that cause it to frictionally engage the scoping device 4.

[0054] FIGS. 5A and 5B illustrate an exemplary method of manipulating a scoping device
having a collar 70 disposed therearound. First, an internal coupling member 6 attached to a
tether 24 is advanced to a desired location within a subject’s abdominal cavity as described
herein with respect to FIGS. 2A-2C. The tether 24 can be front-loaded into a scoping device 4,
meaning prior to inserting the scoping device into the patient, the tether is fed into the distal end
of the working channel 18 until it passes out the proximal end. Tension can be applied to the
tether 24 and, using the tether 24 as a guide wire, the scoping device 4 can be advanced distally

into the subject as described herein with respect to FIG. 2D.

[0055] As shown in FIG. 5A, tension on the tether 24 can be released, allowing the scoping
device 4 to lie on the viscera 60 within the abdominal cavity 58 and allowing gravity to pull the

distal end of the scoping device 4 down and away from the internal coupling member 6, causing
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a portion of the tether 24 to be drawn out of the working channel 18 of the scoping device 4.
With the distal end of the scoping device 4 dangling just below the internal coupling member 6,
and the tension on the tether 24 released, the scoping device can be further advanced distally into
the patient or otherwise manipulated by the surgeon until a collar 70 disposed therearound is

magnetically coupled to the internal coupling member 6.

[0056] FIG. 5B illustrates the collar 70 of the scoping device 4 magnetically coupled to the
internal coupling member 6, which is held against the ventral wall 56 of the patient’s abdominal
cavity 58 by magnetic attraction to the external coupling member 8. The scoping device 4 can
now be articulated by the surgeon to provide a “bird’s eye” view of the abdominal cavity. A
grasping tool can be passed through a working channel 18 of the scoping device and can be used
to pull the tether 24 completely out of the distal end of the working channel 18. The entire tether
24, including its free proximal end, can then be temporarily left within the patient and the
grasping tool can be withdrawn proximally from the scoping device 4. Removing the tether 24
from the working channel 18 once the scoping device 4 is positioned as desired can be
advantageous because it will free up additional room within the working channel 18 for carrying
out surgical procedures. The grasping tool can either be passed through the same working

channel as the tether 24 or can be passed through a different working channel.

[0057] With the scoping device 4 positioned as shown in FIG. 5B, it can be used to provide a
leverage point for various surgical tools that can be passed through a working channel 18 of the
scoping device 4. FIG. 6A illustrates one embodiment of a method of providing a leverage point
within a patient. A surgical grasping tool 74 can be passed through a working channel 18 of the
scoping device 4 and can be used to grasp an organ 76. As shown, if tension is then applied by
the surgeon to the proximal end of the grasping tool 74, as if to draw the tool proximally out of
the working channel 18, the organ 76 can be lifted against gravity, using the scoping device 4 as
a leverage point. Once the organ 76 is lifted out of the way, the surgeon can access organs or
other tissue 78 that were once covered by the organ 76 using a second surgical tool 80, passed
through a second working channel 18 in the scoping device 4. In other embodiments, the
grasping tool 74 and the second surgical tool 80 can be passed through the same working

channel. FIG. 6B shows an alternate position of the scoping device 4, wherein the collar 70 is
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held directly against a wall of the abdominal cavity by the external coupling member 8, without

the internal coupling member 6 positioned in between.

[0058] The method for providing a leverage point disclosed herein can be used in almost any
portion of the abdominal cavity and further in almost any portion of the subject. For example,
the scoping device 4 can be held against the dorsal wall or against a side wall of the subject’s

abdominal cavity, instead of the ventral wall as shown.

[0059] When the surgeon is ready to remove the scoping device 4 and/or the internal coupling
member 6, graspers passed through a working channel 18 of the scoping device 4 can be used to
feed the free proximal end of the tether 24 (the end opposite the internal coupling member) back
into the distal end of the working channel until the free proximal end of the tether 24 passes out
the proximal end of the working channel 18. The scoping device 4 can then be withdrawn
proximally from the patient to disengage the collar 70 from the internal coupling member 6.
Tension can then be applied to the tether 24 in order to pull the internal coupling member 6
attached thereto against the distal end of the scoping device 4. With tension maintained on the
tether 24, the surgeon can then remove the entire system by withdrawing the scope proximally
from the patient. The external coupling member 8 can be used to assist in withdrawing the
system from the patient, or it can be turned off or moved a sufficient distance from the patient

such that it no longer magnetically couples with the internal coupling member 6.

[0060] FIG. 7 illustrates a method of altering a position of an anatomical structure (e.g., an organ
or other tissue within a patient). As shown, a scoping device 4 can be advanced into a subject’s
abdominal cavity 58 in accordance with the methods described herein. An internal coupling
member 6 is shown held against the ventral wall 56 of the patient’s abdominal cavity 58 via
magnetic coupling to an external coupling member 8, placed against the subject’s skin 66. In the
illustrated embodiment, the tether 24 has been pulled distally out of the working channel 18 of
the scoping device 4 using a grasper or other surgical tool as known in the art and described
herein. Once removed from the working channel 18, the free end or some intermediate portion
of the tether 24 can be attached to an organ 76 using a suture anchor 82 or other device or
method known in the art. The organ 76 can be lifted using a grasper or other surgical tool prior

to attachment to the tether 24, such that, once attached, the organ 76 is held above the other
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organs 78 and/or tissue positioned beneath it. As shown, the organ 76 is attached to the tether 24
using a suture anchor 82. As described above, the tether 24 is also attached to the internal
coupling member 6, which is magnetically coupled to the external coupling member § through
the patient’s skin 66 and ventral abdominal wall 56. The external coupling member 8 can be
repositioned as desired by the surgeon in order to magnetically effect movement of the internal
coupling member 6 and the organ 76 coupled thereto via the tether 24. In this manner, the
surgeon can move or otherwise manipulate the organ 76 as needed to access tissue or other

organs 78 lying beneath.

[0061] When desired, a grasper or other surgical tool can be passed through the working channel
18 of the scoping device 4 and can be used to release the suture anchor 82 from the organ 76
and/or the tether 24. The suture anchor 82 can then be removed from the patient via the grasper
and the working channel 18. The grasper can then be re-inserted via the working channel 18 and
can be used to feed the free end of the tether 24 into the distal end of a working channel 18, until
the free end passes out the proximal end of the scoping device 4, where it can be grasped by the
surgeon. The tether 24, the internal coupling member 6, and the scoping device 4 can then be

removed from the patient as described herein.

[0062] While use of the magnetic scope manipulating device 2 within the abdominal cavity is
discussed at length herein, the system can be used in almost any portion of a patient, and its use
is not by any means limited to within the abdominal cavity. Additionally, a person skilled in the
art will appreciate that, while the methods and devices are described in connection with
minimally invasive procedures, such as endoscopic procedures, the methods and devices
disclosed herein can be used in numerous surgical procedures. By way of non-limiting example,
the devices can be used in laparoscopic procedures, in which the device is introduced
percutancously, and more preferably through an introducer, such as a cannula or trocar. The

methods and devices can also be used in arthroscopic and/or open surgical procedures.

[0063] Further, the methods and devices disclosed herein can be applied in fields beyond the
medical industry. In fact, any application where a scoping device is used in an area with limited
accessibility can benefit from such methods and devices. In the plumbing industry for example,

scoping devices can be used to view the interior of a drain or other pipe to locate blockages or
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deterioration. Similarly, in the course of repairing or inspecting engines or other complex
machines, a scoping device can be used to provide visibility into the interior of the machine
without completely disassembling it. It is understood that in procedures like these, the methods

and devices disclosed herein can be readily applied.

[0064] The devices and methods described herein can also be used in other applications where a
flexible, elongate object must be guided through a path laden with obstacles. In the construction
field for example, the devices and methods described herein can be used to run electrical or other

wires through a finished wall or ceiling.

[0065] The devices disclosed herein can be designed to be disposed of after a single use, or can
be designed to be used multiple times. In either case, however, the device can be reconditioned
for reuse after at least one use. Reconditioning can include any combination of the steps of
disassembly of the device, followed by cleaning or replacement of particular pieces and
subsequent reassembly. In particular, the device can be disassembled, and any number of the
particular pieces or parts of the device can be selectively replaced or removed in any
combination. Upon cleaning and/or replacement of particular parts, the device can be
reassembled for subsequent use either at a reconditioning facility, or by a surgical team
immediately prior to a surgical procedure. Those skilled in the art will appreciate that
reconditioning of a device can utilize a variety of techniques for disassembly,
cleaning/replacement, and reassembly. Use of such techniques, and the resulting reconditioned

device, are all within the scope of the present application.

[0066] Preferably, the invention described herein will be processed before surgery. First, a new
or used tool is obtained and if necessary cleaned. The tool can then be sterilized. In one
sterilization technique, the tool is placed in a closed and sealed container, such as a plastic or
TYVEK bag. The container and tool are then placed in a field of radiation that can penetrate the
container, such as gamma radiation, x-rays, or high-energy electrons. The radiation kills bacteria
on the instrument and in the container. The sterilized instrument can then be stored in the sterile
container. The sealed container keeps the instrument sterile until it is opened in the medical
facility. It is preferred that the device is sterilized. This can be done by any number of ways

known to those skilled in the art including beta or gamma radiation, ethylene oxide, or steam.
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[0067] One skilled in the art will appreciate further features and advantages of the invention
based on the above-described embodiments. Accordingly, the invention is not to be limited by
what has been particularly shown and described, except as indicated by the appended claims. All
publications and references cited herein are expressly incorporated herein by reference in their

entirety.

[0068] What is claimed is:
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CLAIMS:
1. A system for manipulating a scoping device, comprising:

a scoping device having at least one working channel;

a tether extending through the at least one working channel; and

an internal coupling member attached to a distal end of the tether and positioned adjacent
to a distal end of the scoping device, the internal coupling member configured to be magnetically

coupled to an external coupling member.

2. The system of claim 1, wherein the internal coupling member comprises a magnet.
3. The system of claim 1, wherein the scoping device is an endoscope.
4. The system of claim 1, wherein the internal coupling member has at least one working

channel that is coaxial with the at least one working channel of the scoping device.

5. The system of claim 1, wherein the internal coupling member has a generally tubular
shape.
6. The system of claim 1, wherein the internal coupling member includes a feature formed

thereon configured to be grasped by a surgical tool.

7. The system of claim 1, wherein the internal coupling member is removably attached to

the distal end of the scoping device.
8. The system of claim 1, wherein the internal coupling member includes at least one
magnet selected from the group consisting of an electromagnet, a permanent magnet, and a non-

permanent magnet.

9. The system of claim 1, further comprising an external coupling member.
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10. The system of claim 9, wherein the external coupling member includes at least one
magnet selected from the group consisting of an electromagnet, a permanent magnet, and a non-
permanent magnet.

11.  The system of claim 1, wherein the scoping device includes at least one magnetically-

attracted collar disposed therearound.

12.  The system of claim 11, wherein the at least one collar is slidably disposed around the

scoping device.

13. The system of claim 11, wherein the at least one collar is formed of a flexible mesh.

14.  The system of claim 11, wherein the collar includes at least one magnet selected from the

group consisting of an electromagnet, a permanent magnet, and a non-permanent magnet.

15. A method for positioning a scoping device at a desired location within a body cavity,
comprising:

inserting at least a portion of a scoping device into a body cavity; and

positioning an external coupling member proximate to an external surface of tissue such
that the external coupling member magnetically couples through the tissue to an internal
coupling member disposed within the body cavity and attached to a tether passed through at least

one working channel of the scoping device.

16.  The method of claim 15, wherein the external coupling member magnetically holds the

internal coupling member against an interior surface of the tissue.
17.  The method of claim 15, further comprising manipulating the external coupling member
and the scoping device to position the scoping device at a desired viewing angle with respect to

at least one anatomical structure within the body cavity.

18.  The method of claim 15, further comprising manipulating the external coupling member

to position the internal coupling member at a desired location.
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19. The method of claim 18, further comprising advancing the scoping device along the
tether.
20.  The method of claim 19, further comprising magnetically coupling at least one collar

disposed around the scoping device at a location proximal to a distal end to the internal coupling

member.

21.  The method of claim 19, further comprising magnetically coupling at least one collar

disposed around the scoping device through the tissue to the external coupling member.

22. A method for altering the position of an anatomical structure, comprising:
attaching a suture anchor to an anatomical structure;
attaching a tether extending from an internal coupling member to the suture anchor; and
positioning an external coupling member on an external tissue surface to magnetically
engage the internal coupling member through tissue and thereby alter a position of the

anatomical structure.
23.  The method of claim 22, further comprising, prior to attaching the tether to the suture

anchor, delivering the internal coupling member and the tether into a body cavity using a scoping

device.
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