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(57) Abstract: Devices and methods useful for manipulating tools at a surgical site are disclosed. In one exemplary embodiment,
&= an accessory device is provided and can include an insertion member and a control wire. The insertion member can have a lumen
& for receiving a tool therethrough, such as an endoscope. The control wire can be coupled to the insertion member and have a distal
portion extending distally from the insertion member and be adapted to receive and to manipulate a tool extending through the
insertion member. The control wire can have a wide variety of configurations, and in certain exemplary embodiments the control
wire can be slidably received in one or more control wire lumens formed through the insertion member. In use, the control wire can
be manipulated, for example by axially sliding the control wire in one or more control wire lumens to control a tool.
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ENDOSCOPIC ACCESSORY CONTROL MECHANISM

FIELD OF THE INVENTION

[0001] The present invention generally relates to methods and devices for manipulating tools at a

surgical site.
BACKGROUND OF THE INVENTION

[0002] Endoscopic surgical devices are often preferred over traditional open surgical devices
because the use of a natural orifice tends to reduce post-operative recovery time and
complications. Consequently, significant development has gone into a range of endoscopic
surgical devices that are suitable for precise placement of a working end of a tool at a desired
surgical site through a natural orifice. These tools can be used to engage and/or treat tissue in a

number of ways to achieve a diagnostic or therapeutic effect.

[0003] The ability to manipulate a tool at a surgical site can be limited. For example, the devices
and methods used to place a tool may restrict its movement relative to the surgical site, to an
endoscope, or to other tools. At the same time, many endoscopic procedures require that surgical
tools be positioned or used independently at the surgical site. For example, oftentimes it is
desirable that an endoscope provide a view of a surgical site and/or the distal end of a surgical
tool. The view of the endoscope may be limited to nearby objects within a small viewable area
in front of the endoscope and require manipulation of the endoscope and/or the surgical tool in
order to obtain an adequate view. A procedure may also call for the cooperative use of two or
more surgical tools and may necessitate precise placement and orientation of such tools with
respect to one another. For example, one tool may be employed to manipulate or grasp tissue

while another tool dissects the tissue.

[0004] Accordingly, there is a need for improved methods and devices for viewing and/or

manipulating tools at a surgical site.
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SUBSTITUTE SHEET (RULE 26)



WO 2008/091995 PCT/US2008/051902

SUMMARY OF THE INVENTION

[0005] In one embodiment, an accessory device is provided having an insertion member and a
control wire. The insertion member can include at least one lumen adapted to receive a tool
therethrough and can further include at least one control wire lumen formed therein and adapted
to slidably receive the control wire. In one embodiment, the insertion member can have first and
second control wire lumens adapted to slidably receive the control wire, and a distal portion of
the control wire can be disposed between distal ends of the first and second control wire lumens.
In certain exemplary embodiments, the insertion member can be in the form of an clongate
sheath with a lumen extending longitudinally between proximal and distal ends thereof for
receiving an endoscope and can also include an accessory channel extending longitudinally along
the elongate sheath and having a lumen extending longitudinally therethrough for receiving a
tool. The accessory device can optionally further include a control mechanism disposed on a
handle coupled to a proximal end of the insertion member and operatively associated with the

control wire for axially moving the control wire.

[0006] The control wire can have a variety of configurations. In one exemplary embodiment, the
control wire can be coupled to the insertion member and it can have a distal portion extending
distally from the insertion member adapted to receive and manipulate a tool extending from the
insertion member, The distal portion of the control wire extending distally from the insertion
member can have a variety of shapes. For example, the distal portion of the control wire can be
in the form of an arc, or it can include a loop formed therein adapted to receive a tool
therethrough. The control wire can also be adapted to move in a variety of ways. In one
embodiment, the control wire can be adapted to move at least a distal end of a tool extending
through the insertion member into a viewing window of an endoscope disposed through the
insertion member, or in some cases, a viewing window distal to an elongate sheath adapted for
receiving an endoscope. The control wire can also be adapted to move a distal end of a tool
extending through the insertion member laterally with respect to a longitudinal axis of the
insertion member, and/or to push a distal end of a tool extending through the insertion member

distally away from the insertion member.
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[0007] Also provided is an endoscopic system, which in one embodiment can have an elongate
sheath and an engagement mechanism. The elongate sheath can have a first lumen extending
longitudinally between proximal and distal ends thereof for receiving an endoscope. The
clongate sheath can also include at least one engagement mechanism lumen formed therethrough
and adapted to slidably receive the engagement mechanism. In an exemplary embodiment, the
clongate sheath can include first and second engagement mechanism lumens and a distal portion
of the engagement mechanism can extend between distal ends of the first and second
engagement mechanism lumens. In other embodiments, an accessory channel can be provided
and the accessory channel can be coupled to the elongate sheath and it can be adapted to receive

a tool therethrough.

[0008] In other aspects, a method for positioning a tool is provided and in one embodiment
includes advancing a tool longitudinally along an endoscope to position a distal end of the tool
through an opening formed by a control wire extending distally from the endoscope, and
manipulating the control wire to move the tool relative to the endoscope. The distal end of the
tool can also be inserted through a loop formed in the control wire. In some embodiments, the
tool can be advanced through a lumen formed in an accessory channel that is coupled to the
endoscope, and/or the endoscope can be inserted through a body lumen prior to advancing the

tool.

[0009] The control wire can be manipulated using a variety of techniques. In one embodiment,
manipulating the control wire can include axially sliding the control wire through a control wire
lumen disposed longitudinally along the endoscope. Manipulating the control wire can also
include axially moving the control wire through the control wire lumen in the elongate sheath
through which the endoscope is disposed and which has the control wire lumen formed therein.
In certain embodiments, axially moving the control wire can include rotating a knob coupled to
the control wire and disposed on a handle at a proximal end of the elongate sheath. The control
wire can move the tool in a variety of ways. In one exemplary embodiment, the control wire can
pull the distal end of the tool into a viewing window of the endoscope. In other embodiments,
the control wire can push the distal end of the tool distally away from the distal end of the
endoscope, and/or can move the distal end of the tool laterally with respect to a longitudinal axis

of the endoscope.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The invention will be more fully understood from the following detailed description

taken in conjunction with the accompanying drawings, in which:

[0011] FIG. 1 is a perspective view of one exemplary embodiment of an accessory device having
an elongate sheath with a control wire coupled thereto and an endoscope extending therethrough,

and an accessory channel;
[0012] FIG. 2 is an enlarged view of a distal portion of the accessory device shown in FIG. 1;

[0013] FIG. 3 is an enlarged view of a distal portion of the accessory device shown in FIG. 1

with the accessory channel and endoscope removed;

[0014] FIG. 4 is a side view of a distal portion of the accessory device shown in FIG. 1 with a

tool disposed in the accessory channel;

[0015] FIG. 5 is a perspective view of an exemplary endoscope having a control wire coupled

thereto;
[0016] FIG. 6A is a top view of the control wire shown in FIG, 1,

[0017] FIG. 6B is a top view of an alternate embodiment of a control wire having an opening

formed therein;

[0018] FIG. 6C is a top view of another embodiment of a control wire having two curved

portions formed therein;

[0019] FIG. 6D is a top view of another embodiment of a control wire having an opening formed

therein;

[0020] FIG. 7 is a perspective view of the control mechanism of the accessory device shown in
FIG. 1; and

[0021] FIG. 8 is a perspective view of the control mechanism shown in FIG. 7 with the knob

removed; and

-
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[0022] FIG. 9 is a cutaway side view of the control mechanism shown in FIG. 7.
DETAILED DESCRIPTION OF THE INVENTION

[0023] 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.

[0024] The present invention generally provides devices and methods useful for manipulating
and/or viewing tools at a surgical site. In some cases access to the surgical site can be gained
translumenally, e.g., through a body lumen and/or a natural orifice in the body. The devices and
methods are particularly useful for manipulating and viewing tools at the working end of a
viewing instrument such as an endoscope. Although some of the embodiments disclosed herein
will be described in the context of an endoscopic procedure, the devices and methods are not
limited to such applications. They may be used with a wide variety of viewing instruments and
other tools. Morcover, they may be used in a wide range of other procedures including non-
endoscopic procedures, such as laparoscopic and open procedures, and in virtually any medical

procedure now or later in use.

[0025] FIGS. 1-3 illustrate one exemplary embodiment of an accessory device 100. The
accessory device 100 can have a variety of configurations, but in the illustrated embodiment the
accessory device 100 includes an insertion member in the form of an elongate sheath 110 and an
accessory channel 111. As shown, the elongate sheath 110 has a distal end 112 with a control
wire 118 coupled thereto and a proximal end with a handle 142 and a control mechanism 136
coupled thereto. The elongate sheath 110 can have a tool such as an endoscope 130 disposed
therethrough. The distal face 146 of the endoscope 130 can have a viewing instrument 124, for

example a lens, one or more lighting elements 126, 128, for example lights or fiber optics, and a
-5-

SUBSTITUTE SHEET (RULE 26)



WO 2008/091995 PCT/US2008/051902

lumen 116 formed therein for receiving one or more tools, such as viewing instruments, graspers,
cutting devices, irrigation devices, and so on. The elongate sheath 110 can also have a mating
element such as a track 134 for mating with a complementary mating element formed on the
accessory channel 111, such as a rail 152, In addition, the elongate sheath 110 can have one or
more control wire lumens 120, 122 formed therein and extending between the proximal and
distal ends 112, 114 thereof. The control wire 118 can be slidably disposed in the control wire
lumens 120, 122. The control mechanism 136 can be coupled to the control wire 118 and can be
adapted to move the control wire 118, for example, by manipulation of a knob 138. Movement
of the control wire 118 can include, for example, axially sliding the control wire 118 within one
or both of the control wire lumens 120, 122 or axially rotating the control wire 118. In use,
movement of the control wire 118 can be effective to manipulate a tool. The tool, for example,
can extend distally from the lumen 116 in the endoscope 130, or from the accessory channel 111,
or the tool can be separate from or spaced apart from the elongate sheath 110. The manipulation
can take many forms, but as one example, a portion of the tool can be pulled into a viewing

window of the endoscope 130.

[0026] The elongate sheath 110 can have a variety of configurations, but as shown in FIG. 1 and
with more detail in FIGS. 2-3, the elongate sheath 110 includes an elongate tube or shaft 150
having a lumen 110’ formed therein and adapted to receive a tool such as an endoscope 130
therethrough. The shaft 150 can have a proximal end 114 adapted to remain outside of the body
and a distal end 112 adapted to be positioned within the body and adjacent to a surgical site. The
shaft 150 can have any cross-sectional shape, including circles, rectangles, squares, ovals,
ellipses, and so on. In addition, the shaft 150 can have an optional end cap 148, as shown in
FIGS. 1-2. While 1llustrated as circular in FIGS. 1-2, the interior of the lumen 110° can be of
any shape suitable to receive a tool. The lumen 110’ can be adapted to receive a tool such as an
endoscope 130, for example as a covering or sleeve, such that the distal end of the endoscope
130 is disposed at the distal end 112 of the elongate sheath 110 for viewing a surgical site. The
lumen 110" or portions thereof can also be rigid and/or have a fixed diameter for passing tools
therethrough. The clongate sheath 110 can also include any number of additional lumens for
receiving one or more tools therethrough, including, for example, a tool to be used with an
endoscope received through lumen 110°. The elongate sheath 110 or portions thereof can be

flexible. The elongate sheath 110 can be made of a flexible material or can include articulating

6-
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segments placed in desired locations to provide a desired degree of suppleness. A flexible
clongate sheath 110 can be advantageous in some applications, for example, where it is desired
to advance the elongate sheath 110 through a tortuous body lumen or to create an elastic fit with
a tool received in a lumen. A flexible elongate sheath 110 can also accommodate articulation or
steering of a tool disposed therethrough, such as an endoscope with an articulating distal end. As
previously mentioned, the elongate sheath 110 can also include one or more control wire lumens
120, 122 formed therein and extending between the distal end 112 and the proximal end 114 of
the elongate sheath 110. The control wire lumens 120, 122 can be adapted to receive one or
more control wires 118 therein. Moreover, as shown in FIGS. 1-2, the control wire lumens 120,
122 of the elongate sheath 110 can be configured to orient the control wire in a desired direction
or angle. For example, the control wire lumens 120, 122 can be bent or angled at the distal end
112 of the clongate sheath 110 such that the control wire exits the elongate sheath 110 at an
desired angle. The control wire lumens 120, 122 can also include a groove formed therein, or an
asymmetrical internal shape such as a ramp structure formed within the interior of the control
wire lumen 120, 122. as shown, the control wire lumens 120, 122 are configured such that the
control wire 118 extends at an upward angle from the distal end 112 of the elongate sheath 110.
Such an arrangement is advantageous for allowing the control wire 118 to reach and/or
manipulate a tool extending through lumen 116 or through the accessory channel 111. It will be
apparent to one skilled in the art that the control wire lumens 120, 122 as well as lumens adapted
for receiving tools, can be internal or external to the elongate sheath 110. For example, in FIGS.
1-2 the elongate sheath 110 has control wire [umens integrally formed within the end cap 148
and internal to the elongate sheath 110. Alternatively, the control wire lumens 120, 122 can be
formed on an exterior surface of the elongate sheath 110, e.g., as a tube or coil pipe fixedly or
removably attached to and extending between proximal and distal ends 112, 114 of the elongate
sheath 110. The elongate sheath 110 can also include one or more fixed attachment points for
the control wire 118, any of which can replace or supplement the control wire lumens 120, 122,
An attachment point at the distal end 112 of the elongate sheath 110 can replace control lumen
122, for example, so that the control wire 118 extends from the attachment point to the control

wire lumen 120.

[0027] The accessory channel 111 can have a variety of configurations. In FIGS. 1-3, the

accessory channel 111 is shown as an elongate tube having a proximal end 115 and a distal end

-
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113. The accessory channel 111 can have any length, including a same or a similar length as the
clongate sheath 110. The accessory channel 111 can have virtually any cross-sectional shape,
including those shapes mentioned previously with respect to the elongate shaft 110. In the
illustrated embodiment, the accessory channel 111 has a circular cross-sectional shape that is
smaller in diameter than that of the elongate sheath 110. However, the accessory channel 111
need not have any particular size relative to the elongate sheath 110 and can have a size,
including a diameter, width, or other dimension, equal to, greater than or less than that of the
clongate sheath 110. The accessory channel 111 can have a lumen 111° formed therein for
receiving a tool or material therethrough, Multiple lumens are possible, such as was described
previously with respect to the elongate sheath 110. The accessory channel 111 or portions
thereof can be flexible or configured with articulating segments, which can be advantageous if
the clongate sheath 110 is also flexible, as such an arrangement can allow for the clongate sheath
110 to be flexible even when the accessory channel 111 is mated to the elongate sheath 110. A
distal portion of the accessory channel can also be adapted to be controllably articulated, as
described in commonly owned U.S. Patent Application No. 11/277,324, entitled “Articulating
Endoscopic Accessory Channel,” of James T. Spivey et al., which is hereby incorporated by

reference in its entirety.

[0028] As previously mentioned, the elongate sheath 110 and the accessory channel 111 each
can have a mating element formed thereon and the mating elements can be adapted to mate with
one another. The mating elements can have a variety of configurations, including for example
interlocking elements, engaging elements, complementary shapes, sliding members, magnetic
elements, spring-loaded retaining members, elastic members, and so on. Such elements can be
formed on any portion of or along the entire length of the elongate sheath 110 and/or accessory
channel 111. As illustrated in FIG. 3 the mating element formed on the elongate sheath 110 is a
track 134 disposed longitudinally along an outer surface of the elongate sheath 110 between
proximal and distal ends 112, 114 thereof. The track 134 can have virtually any length, although
it can be advantageous if the track 134 is comparable in length to the elongate sheath 110 so that
that accessory channel 111 can be securely mated thereto. As shown, the track 134 can define a
protruding surface which can be adapted to complement and accommodate the mating element of
the accessory channel 111. The mating element of the accessory channel 111, as shown in FIGS.

1-2, is a C-shaped rail 152. The rail 152 can be disposed longitudinally on an exterior surface of

8-
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the accessory channel 111 between proximal and distal ends 113, 115 thereof. The rail 152 can
have virtually any length, including a length differing from the length of the track 134. The track
134 and the rail 152 can be adapted to slide when mated, ¢.g., to allow the rail 152 to be
advanced distally or withdrawn proximally along the track 134 when mated. In such a case, the
mating surfaces of the track 134 and the 152. However, it also possible that the track 134 have a
notched, indented, or serrated channel 152 to facilitate movement of the rail 152 between
selectable positions. In another embodiment, the track 134 can include an end cap 135 to prevent
the distal end of the rail 152 from advancing beyond the distal end of the track 134. In other
embodiments, one or more of the track 134 and rail 152, or other mating elements, can be rigid,
semi-flexible, or flexible. A flexible track 134 and/or rail 152 can be advantageous in some
applications, such as where the elongate shaft and/or accessory channel are flexible, or where it
18 desired that the track 134 and the rail 152 have an elastic fit, ¢.g., where the track 134
clastically encases and/or releases the rail 152. The locations of the track 134 and the rail 152
can also be reversed, ¢.g., the track 134 being disposed on the accessory channel 111 and the rail

152 being disposed on the elongate sheath 110.

[0029] As one skilled in the art will understand, the accessory device 100 need not include an
accessory channel 111. For example, the insertion member can be in the form of an clongate
sheath 110 with a control wire 118 coupled thereto, as previously described. In such a case, the
clongate sheath 110 need not include a mating element such as a track 134 adapted for mating to
the accessory channel 111. In use, movement of the control wire 118 can be effective to
manipulate a tool extending distally from a lumen formed in an endoscope, such as the lumen
116 in the endoscope 130 shown in FIG. 1. Further, one skilled in the art will also understand
that it is not necessary to include an elongate sheath 110 or an accessory channel 111. For
example, as shown in FIG. 5, an alternate embodiment of an accessory device 500 can have an
insertion member in the form of an endoscope 500. As shown, a lumen 516 is formed in the
endoscope 500 for receiving a tool therethrough and the distal end 512 of the endoscope 510 has
a viewing clement 524 and a first and second lighting elements 526, 528. The endoscope 510
has a first and second control wire lumens 520, 522 formed therein, In use, the control wire 518
can be moved to manipulate a tool extending distally from the lumen 518 and/or a tool adjacent

to the accessory device 500, such as another tool disposed at the surgical site.

9.
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[0030] As previously mentioned, the accessory device 100 of FIG. 1 can also have a control wire
118. The control wire 118 can have a variety of configurations, but as shown, the control wire
118 is a solid wire. The control wire 118 can be flexible or rigid. While a flexible control wire
118 can be advantageous to aid movement of the control wire 118 within the control wire lumens
120, 122, a rigid control wire 118 can be advantageous for pushing or otherwise manipulating a
tool at a surgical site. The control wire 118 can be made of any material suitable for use within
the body, including stainless steel, and/or a titanium alloy such as nitinol, and can be constructed
in a variety of ways. For example, the control wire 118 can be a single wire, or can be formed of
braided or twisted wires or fibers. The control wire 118 can also have a coating or surface
treatment for aiding in movement, ¢.g., a bio-compatible lubricant or a resin such as a Teflon ®
coating. The properties desired in the control wire 118, such as its rigidity, flexibility,
malleability, and so on can inform the composition and/or configuration of the control wire 118,

as one skilled in the art will recognize.

[0031] The control wire 118 can have a variety of shapes formed therein, but as shown in FIG. 1
and 1n an isolation view in FIG. 6A, the control wire 118 forms an arc between the distal ends of
the lumens 120, 122 and thus a tool can be received between the control wire 118 and the distal
end 112 of the elongate sheath 110. The arc can have virtually any size and can be formed by
flexing the control wire 118 between the lumens 120, 122 or the arc can be prefabricated, ¢.g.,
such that the control wire 118 retains an arc shape even when removed from the lumens 120,
122. The shape of the control wire 118 can vary widely, and include hooks, curves, loops, barbs,
rectangles, squares, etc. For example, FIG. 6B illustrates an alternate embodiment of a control
wire 610 having a loop 612 formed therein and a cross-hatch pattern 614. The control wire 610
can receive a tool therethrough (e.g., through loop 612) and can be used to push the tool distally
away from the elongate sheath 110 and/or and endoscope 130 received therethrough, as will be
discussed in more detail below. Each intersection point 616 formed in the control wire 610 can
be unattached to allow for movement or can be fixedly attached together, for example by
adhesive or solder or welding, for stiffening the control wire 610. FIG. 6C illustrates another
embodiment of a control wire 620 having a first hook 622 and an opposing second hook 624,
With such a configuration a first tool can be received in the first hook 622 while a second tool

can be received in the second hook 624. As shown, the hooks 622, 624 are not connected and

-10-
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can be moved independently; however, the hooks 622, 624 can be joined at point 626 to allow

the hooks 622, 624 to move in conjunction with one another.

[0032] FIG. 6D illustrates yet another embodiment of a control wire 630 having a loop 632
formed therein and adapted to receive one or more tools therethrough. The control wire 118 can
have virtually any length. For example, as shown in FIG. 1, the control wire 118 can extend
from the proximal control mechanism 136 to the distal end 112 of the elongate sheath 110,
extend distally from a first control wire lumen 120 to a second control wire lumen 122 at the
distal end 112 of the elongate sheath 110, and extend back to the proximal control mechanism
136 in a second control wire lumen 122, Alternatively, the control wire 118 can extend partway
along one or more control wire lumens 120, 122 and have a coupling to the control mechanism
136 via an intermediary rod, cable, or actuator. The control wire 118 can also be fixed at one or
more previously mentioned optional attachment points on the elongate sheath 110 instead of
extending through a control wire lumen 120, 122. As previously mentioned, in some
embodiments the control wire lumens 120, 122 can be configured to direct the control wire 118
at an angle relative to the longitudinal axis of the elongate sheath 110; however, the control wire
118 can also be adapted to extend at any angle relative to the accessory device 100. For
example, the control wire 118 have one or more bends or angles formed therein. The extent of
the bend or angle can be of any size, but it can be advantageous if the bend or angle is
sufficiently large to allow a tool extending distally from the elongate sheath 110 to be received
between the distal end of the elongate sheath 110 and the control wire 118, or, alternatively, in a

loop formed in the control wire 118.

[0033] As previously mentioned, the accessory device 100 of FIG. 1 can have a control
mechanism 136 disposed on a proximal handle 142. The control mechanism 136 can be located
on any portion of the accessory device 100, preferably on a portion that remains outside of the
body when the accessory device 100 is used, and/or can be integrated into virtually any part of
the acessory device 100. In addition, the control mechanism 136 can be remote to the accessory
device 100, connected via a cable, wireless communications path, computer network, and so on.
The control mechanism 136 can have a wide variety of configurations, but as shown in FIG. 7
the control mechanism 136 has a body 140 including a top cover 704 and a bottom cover 706 and

is adapted to mate with a handle 142 at a proximal end of the elongate sheath 110. The body 140
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can have virtually any size and shape and can include indentations, moldings, handles, bar grips,
rings, loops, or other accommodations to allow a user to grasp or operate the control mechanism
136. The control mechanism 136 can include any of a wide array of controls, including levers,
scissors grips, pivot grips, sliding elements, buttons, dials, switches, pressure sensors, and so on,
for manipulating the control wire 118. As shown in an exemplary embodiment in FIG. 7, the
control mechanism 136 has a rotatable knob 138 with gripping indentations 708 formed thereon.
In FIG. 8 the knob 138 has been removed to show a first shaft 806 about which the knob 138 can
rotate and gears 804, 808 which can transfer the force of rotation of the knob 138 to the control
wire 118 via a second shaft 802. Although the gears 804, 808 can have virtually any size and
gear ratio, the gears 804, 808 can be chosen in light of the desired force required to actuate the
knob 138 and/or the degree of control and sensitivity desired in the control mechanism 136. The
position of the knob 138 can be adjustable along the rectangular slot 800 shown in FIG. 8. FIG.
9 1s a cutaway view of the control mechanism 136 and shows the second shaft 802 coupled to a
pinion gear 900 disposed between two racks 902, 904. The upper rack 902 is in turn coupled to
the control wire 118, while the lower rack 904 is coupled to the other end of the control wire
118. In other embodiments, one of the racks 902, 904 can be stationary, both ends of the control
wire can be coupled to the one of the racks 902, 904, etc. In use, rotation of the knob 138, e.g.,
can effect axial movement of the control wire 118 within one or more control wire lumens 120,
122 with a mechanical advantage defined by the gear ratios between the knob 138 and the
control wire 118. For example, rotation of the knob 138 can move the upper rack 902 distally
while moving the bottom rack 904 proximally. In addition, the knob 138 can be coupled to the
racks 902, 904 or the control wire 118 such that movement of the knob 138 along slot 800, ¢.g.,
by longitudinally sliding the knob 138, can move both racks 902, 904 proximally or distally at
the same time and thus move a portion of the control wire 118 disposed in control wire lumen
120 in the same direction as a portion of the control wire 118 disposed in control wire lumen

122,

[0034] As one skilled in the art will recognize, many types of actuating mechanisms can be used
in place of or in addition to the gears and racks shown in FIGS. 8-9. For example, any type and
number of gears can be used, including worm gears, hypoid gears, spur gears, bevel gears,
helical gears, annular gears, etc. The control mechanism 136 can have a ratchet or rack and pawl

for moving the control wire 118, and/or pressure driven or pressure assisted mechanisms,

-12-

SUBSTITUTE SHEET (RULE 26)



WO 2008/091995 PCT/US2008/051902

including gas and fluid systems. The control mechanism 136 can also have actuating rods for
pulling and/or pushing the control wire within one or more control wire lumens 120, 122, and
winding spools for winding the control wire 118 or another cable or wire which can be coupled
to the control wire 118. In addition, the control mechanism 136 can employ electromechanical
(e.g., electric motors, magnets, etc.) devices and/or computer-driven or computer-assisted
devices for moving the control wire 118. Any of the aforementioned mechanisms can be
arranged to move or axially slide the control wire 118 in one or more control wire lumens 120,
122. In some cases, it can be desirable to axially rotate the control wire 118 in order to
manipulate a distal portion of the control wire 118, The control mechanism 136 can be coupled
to the control wire 118 in a variety of ways. In FIG. 9 the control mechanism 136 is shown
coupled to each of two ends of the control wire 118. The control mechanism 136 can be adapted
to move just one end of the control wire 118, for example where the opposing send of the control

wire 118 is fixedly attached to the clongate sheath 110 or elsewhere.

[0035] The accessory device 100 of FIG. 1, as well as any other exemplary accessory devices
previously described, can have a variety of other configurations, as one skilled in the art will
understand. For example, the accessory device 100 can have multiple accessory channels,
lumens for receiving tools, and/or elongate sheaths. On the other hand, the accessory device 100
need not receive a tool, and instead the control wire 118 can be adapted to manipulate a tool
inserted separately to the surgical site within the body. Any of the previously described lumens,
such as accessory channel lumen 1117 in FIG. 2 and/or endoscope lumen 116 in FIG. 1, can
receive surgical materials, irrigating fluids, antiseptic agents, or organic substances, etc.,
therethrough in addition to or instead of tools. The accessory device 100 can have multiple
control wires which can be movable within control wire lumens and/or fixedly attached to the
accessory device 100. The control wires can be arranged to provide multiple loops or arcs at the
distal end of the accessory device 100, and/or can be arranged in a fashion similar to that of a
single control wire. In some embodiments, control wire lumens can be associated with the
accessory channel instead of or in additional to clongate sheath. A wide array of further

variations will be apparent to those skilled in the art.

[0036] The present invention also provides methods for manipulating a tool. In one exemplary

method, an accessory device such as the accessory device 100 shown in FIG. 1 can be positioned
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at a surgical site. The accessory device 100 can be positioned in the body by inserting the distal
end of the accessory device 100 into a natural orifice such as the mouth, or through an incision
made in the body. The accessory device 100 can be advanced distally through a body lumen to a
desired position. The insertion may be associated with or preceded by any number of procedures
to lubricate, flex, shape, measure, steer, turn, rotate, and/or guide the accessory device 100 into
the body. The insertion may also be assisted by or performed with a viewing instrument such as

an endoscope for showing the path of the accessory device 100 within the body.

[0037] In other embodiments, inserting the accessory device 100 can include inserting an
endoscope through an elongate sheath 110, and mating an accessory channel 111 to an elongate
sheath 110. For example, as shown in FIGS. 1-2, the rail 152 of the accessory channel 111 can
be slidably mated to the track 134 of the elongate sheath 110, and the accessory channel 111 can
be advanced to a desired position along the elongate sheath 110. Such mating can be performed
at any time, including before and after part of the accessory device 100 is inserted in the body.
After it is mated, the accessory channel 111 can be unmated, e.g., by sliding the accessory
channel 111 proximally along the elongate shaft 110, and re-mated any number of times to re-

introduce the accessory channel 111 or to introduce other accessory channels.

[0038] Surgical tools as well as materials can be inserted through one or more lumens in the
accessory device 100. For example, a tool can be inserted through the elongate sheath 110,
through a lumen 116 formed in an endoscope 130 disposed in the elongate sheath 110, and/or
through the accessory channel 111. Multiple tools can be inserted through a single lumen or
through separate lumens. Moreover, as will be apparent to those skilled in the art, a tool can also
be inserted into the body separately from the accessory device 100, for example, not through any
lumen formed therein. A tool can be advanced beyond the distal end 112 of the elongate sheath
110 and can be positioned, articulated, and maneuvered at the surgical site, as may be called for

by a surgical procedure.

[0039] A surgical tool can be manipulated by the control wire 118. A wide variety of techniques
can be used. Such manipulations can effect movement of virtually any nature and direction in
the surgical tool. In one exemplary embodiment, however, the tool can be advanced such that at

least a distal end of the tool extends between the control wire 118 and the distal end 112 of the
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clongate sheath 110, or at least a distal end of the tool is received in a loop formed in the control
wire 118 itself. The control wire 118 can be used to pull at least a distal end of the tool
downwards from the lumen 116. For example, as shown in FIG. 4, the control wire 118 can be
used to pull at least a distal end of a tool 410 downwards from the accessory channel lumen 111
towards dotted line 400. Such downward manipulation can bring at least the distal end of the
tool within a viewing window of an endoscope. The control wire can 118 also be used to push at
least a distal end of the tool distally away from the accessory device 100. Pushing a tool can be
facilitated with control wires having loops and/or configurations providing suitable rigidity, for
example, as previously discussed and illustrated with respect to FIGS. 6B, 6D. In addition, the
control wire 118 can be used to provide a lateral force on the tool. Such a lateral force can move
at least the distal end of the tool laterally with respect to a longitudinal axis of the accessory
device 100. (For example, an exemplary longitudinal axis is shown as dotted line 400 in FIG. 4.)
These and other movements of a surgical tool can be achieved by manipulating the control wire
118 in a variety of ways. For example, axially sliding the control wire 118 within one or both of
the control wire lumens 120, 122 can lengthen or shorten a distal portion of the control wire 118
and/or can translate the arc formed by the control wire 118. Sliding the control wire 118 in
control wire lumen 120 while keeping the control wire 118 stationary in control wire lumen 122
can effect asymmetrical movement of the control wire 118, or can be useful with a control wire
having first and second hooks such as was discussed and shown in FIG. 6C. The control wire
118 can also be turned or rotated in one or both of the control wire lumens 120, 122. In some
embodiments, a control mechanism 136 can be used to manipulate the control wire 118. For
example, a user can rotate knob 138 to move one end of the control wire distally and move the
other end of the control wire 118 proximally, as previously mentioned with respect to FIGS 8-9.
A user can also move the knob 138 longitudinally along slot 800 to move a portion of the control
wire 118 in control wire lumen 120 in the same direction, e.g., proximally or distally, as a
portion of the control wire 118 in the control wire lumen 122, Such movement can translate an

arc or a loop formed in the control wire 118 with respect to the accessory device 100.

[0040] The devices disclosed herein can also be designed to be disposed of after a single use, or
they can be designed to be used multiple times. In cither 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
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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 and/or
replacement, and reassembly. Use of such techniques, and the resulting reconditioned device,

are all within the scope of the present application.

[0041] 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.

[0042] 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.

What is claimed is:
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CLAIMS:

1. An accessory device, comprising:

an insertion member having at least one lumen adapted to receive a tool therethrough;
and

a control wire coupled to the insertion member and having a distal portion extending
distally from the insertion member and being adapted to receive and manipulate a tool extending

through the insertion member.

2. The device of claim 1, wherein the control wire is adapted to move a distal end of a tool
extending through the insertion member into a viewing window of an endoscope disposed

through the insertion member.

3. The device of claim 1, wherein the control wire 1s adapted to move a distal end of a tool
extending through the insertion member laterally with respect to a longitudinal axis of the

insertion member.,

4. The device of claim 1, wherein the control wire is adapted to push a distal end of a tool

extending through the insertion member distally away from the insertion member.

5. The device of claim 1, wherein the insertion member comprises:
an clongate sheath having a lumen extending longitudinally between proximal and distal

ends thereof for receiving an endoscope.

6. The device of claim 1, wherein the insertion member comprises:

an elongate sheath having a lumen extending longitudinally between proximal and distal
ends thereof for receiving an endoscope; and

an accessory channel extending longitudinally along the elongate sheath and having a

lumen extending longitudinally therethrough for receiving a tool.

7. The device of claim 1, wherein the insertion member includes a control wire lumen

formed therein and adapted to slidably receive the control wire.

8. The device of claim 1, wherein the insertion member includes first and second control

wire lumens formed therein adapted to slidably receive the control wire, and wherein the distal
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portion of the control wire extends between distal ends of the first and second control wire

luments.

9. The device of claim 1, wherein the distal portion of the control wire is in the form of an

arc.

10.  The device of claim 1, wherein the distal portion of the control wire includes a loop

formed therein adapted to receive the tool therethrough.

11.  The device of claim 1, further comprising a control mechanism disposed on a handle
coupled to a proximal end of the insertion member, the control mechanism being operatively

associated with the control wire for axially moving the control wire.

12.  An endoscopic system, comprising;

an elongate sheath having a first lumen extending longitudinally between proximal and
distal ends thereof for receiving an endoscope therein; and

an engagement mechanism extending from the distal end of the ¢longate sheath and
having at least one opening formed therein for receiving a tool, the engagement mechanism
being adapted to move relative to the elongate sheath to thereby move a tool relative to the

clongate sheath.

13.  The system of claim 12, further comprising an accessory channel coupled to the elongate
sheath and adapted to receive a tool therethrough, wherein the at least one opening of the
engagement mechanism 1s adapted for receiving a tool extending distally from the accessory

channel.

14.  The system of claim 13, wherein the elongate sheath includes an engagement mechanism

lumen formed therein and adapted to slidably receive the engagement mechanism.

15.  The system of claim 13, wherein the elongate sheath includes first and second
engagement mechanism lumens formed therein and adapted to slidably receive the engagement
mechanism, and wherein a distal portion of the engagement mechanism extends between distal

ends of the first and second engagement mechanism lumens.
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16.  The system of claim 13, wherein the engagement mechanism has a loop formed therein

and adapted to receive a tool therethrough.

17.  The system of claim 13, wherein the accessory channel is slidably mated to the elongate

sheath.

18.  The system of claim 13, further comprising a control mechanism disposed on a handle
coupled to the proximal end of the elongate sheath, the control mechanism being operatively
associated with the engagement mechanism for axially moving the engagement mechanism

relative to the elongate sheath.

19. A method for positioning a tool, comprising:
advancing a tool longitudinally along an endoscope to position a distal end of the tool
through an opening formed by a control wire extending distally from the endoscope; and

manipulating the control wire to move the tool relative to the endoscope.

20.  The method of claim 19, wherein the tool is advanced through a lumen formed in an

accessory channel coupled to the endoscope.

21.  The method of claim 19, wherein the endoscope is disposed through an elongate sheath
having a control wire lumen formed therein, and manipulating the control wire comprises axially

moving the control wire through the control wire lumen in the elongate sheath.
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