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TITLE OF INVENTION

ENDOSCOPE SYSTEM WITH PIVOTABLE ARMS

FIELD OF THE INVENTION

[0po01] The present invention relates to an apparatus for endoscopic
surgery and more specifically to an apparatus for transgastric or fransluminal
endoscopic surgery.

BACKGROUND OF THE INVENTION

{0002) The traditional method of abdominal surgery involves creating
an incision in a patient large enough so that the surgeon can work with and
handle directly the patient’s organs and tissues. Unfortunately, this traditional
method carries with it a relatively high risk of infection due to the exceptional
amount of exposure to which the patient’s internal organs are subjected
during the surgery. Other significant drawbacks associated with traditional
methods of abdominal surgery are the length of recovery time required for a

patient and the significant pain suffered because of the size of the incision.

[0003] These negative effects of surgical treatment were significantly
mitigated by the introduction of endoscopic surgery. Endoscopic surgery
generally involves making one or more relatively small incisions in a patient’s
abdomen and then inserting one or more small surgical tools. The surgical
tools are generally mounted on one end of a long, thin element having on the
other end a handle and a means for actuating or manipulating the surgical tool.
The endoscopic surgical tools are also often ouffitted with optical and light-

delivery channels so that the surgeon can view the area of the surgery.
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[0004}  While the advent of endoscopic surgical techniques
significantly reduced the drawbacks of traditional surgical techniques,
endoscopic surgery still involves a relatively high risk of infection, a relatively
long recovery period, and significant pain for the patient. Recently, these
negative effects have been even further reduced by the introduction of

transgastric and transluminal endoscopic surgery.

[0005] In transgastric surgery, for example, an endoscopic tool is
inserted into the patient's mouth and fed to the patient’s stomach. The wall of
the patient's stomach can then be punctured so that the tool can access other
parts of the patient's abdomen. An incision in the wall of the stomach is
preferable to external incisions because there are no nerve endings in the
stomach. Transgastric endoscopic surgery reduces patient pain and recovery
time as well as the risk of infection.

[00o6] The endoscopic tool that is inserted into the patient for
transgastric or transluminal surgery generally includes one or more surgical
tools, an optical channel, one or more light channels, and/or one or more
channels for evacuation or insufflation. The tools preferably have other
unique features. First, they preferably are designed such that insertion into
the patient's body is easy and causes the patient a minimum of trauma.
Second, the tool preferably provides a means for multiple surgical tools to be
used to exert force or perform functions in multiple directions at the surgical
site. This is more difficult in transgastric and transluminal surgery because
there is only one possible angle of approach since the tools are preferably
inserted in the same place, for example, the patient's mouth. In conventional
endoscopic surgery on the other hand, tools can be inserted at multiple
locations so that the surgeon has an advantageous ‘working triangle.” The
working triangle allows the surgeon to exert force in multiple directions and

therefore better perform surgical tasks. In transgastric and transluminal
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surgery, it is more difficult to create this working triangle since the tools are
inserted parallel o one another.

[0007] There are various examples in the prior art of endoscopic tools
which are intended for or could be used in transgastric or transluminal surgery
and which attempt to address the foregoing concerns. For example, U.S.
Patent No. 8,066,090 to Yoon, U.S. Patent No. 6,352,503 to Matsui et al., and
U.S. Patent No. 7,029,435 to Nakao all disclese endoscopic surgical
apparatuses.

[0008] Yoon discloses an endoscope with two or more flexible
branches, which are independently steerable, and include a source of
illumination, a means for viewing the surgical site, and an operating channel
through which surgical instruments may be passed. The two branches may
be used to approach a surgical site from two angles so that the surgeon has

two distinct views of the site and two angles in which force can be exerted.

[0009] The device disclosed by Yoon, however, suffers from
significant drawbacks. Among the most notable of these is the fact that each
branch of the endoscope must be separately steered and manipulated in
order to obtain the proper positioning of the system at the surgical site. This
increases the difficulty and hence duration of a surgery.

[00010] Matsui et al. discloses an endoscope and two treating tools
which are inserted into a body cavity of a patient. The distance between the
treating tools is adjusted by a distance adjusting device such as a balloon or
an expandable basket.

[00011] The apparatus disclosed by Matsui et al. has significant
drawbacks, however. Most significant of these drawbacks is its complexity.

As shown in Figures 1 and 7 it contemplates insertion of an outer tube unit for
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guiding at least the insertion of an endoscope, two “treating tool leading
insertion tools,” and two treating tools. The method of creating distance
between the treating tools, either by means of a balloon or expandable basket,
further increases the complexity of the system because the distance adjusting
device requires manual engagement.

[00012] Nakao discloses a flexible fiber optic endoscope which is split
longitudinally on its distal end into working segments. The split aliows a
plurality of working elements which extend through working channels of the
working segments to be separated from one another and independently
maneuvered. During insertion, a sheath is used to temporarily join the
working segments.

[00013] While the design of Nakao appears to provide a relatively
simple solution to the above-described problems, it also has notable
limitations. First, operation of the system is unduly complex as a result of the
various components which must be manipulated in order to begin surgery.
The sheath must be moved in order to allow the segments to separate. Each
working segment must be positioned, the visualization segment must be
positioned, and then the surgical tools must be manipulated. This is a
complex process that would most likely require many individuals. Second,
while the longitudinal split may allow for suitable separation of the working
segments and thus the working elements, it is unclear from the figures or the
description that there is adequate provision for redirecting the working
elements back toward the longitudinal axis where the surgical site is located

to form the working triangie.

[00014] Therefore, what is needed is an endoscopic surgery apparatus
that has a thin profile so that it is easy to insert into the patient and that
provides the surgeon with the ability to exert force in multiple directions at the

surgical site.
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SUMMARY OF THE INVENTION

[00015] Accordingly, it is an object of the present invention to provide
an endoscopic surgical system which minimizes the risk of infection, the
recovery time, and the pain associated with surgery. More specifically, it is an
object of the present invention to provide a system for transgastric endoscopic

surgery.

[ooo16] It is a further object of the present invention to provide a
system for transgastric or transluminal endoscopic surgery which has a thin
profile so as to be easily insertable into a patient.

[00017] !t is a another object of the present invention to provide a
system for transgastric or transluminal endoscopic surgery with a thin profile

that is capable of creating an effective working triangle for the surgeon.

[00018] It is yet a further object of the present invention to provide a
system for transgastric or transluminal endoscopic surgery which allows easy

illumination and viewing of a surgical site.

[00019] It is yet another object of the present invention to provide a
system for transgastric or transluminal endoscopic surgery wherein fluid
matter may be easily delivered to a surgicai site.

[00020] These and other objects are accomplished in accordance with
one embodiment of the present invention by an endoscopic surgery apparatus,
which includes a tubular member having a piurality of channels along its
longitudinal axis, a handle located on a proximal end of the tubular member,
and two or more arms pivotably connected to a distal end of the tubular
member by hinges. The arms have guiding channels passing therethrough

adapted to receive endoscopic surgical tools.
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[00021] In some embodiments, the distal end of the tubular member
articulates. In some embodiments, the tubular member includes a shaft
portion coupled to the handle, a series of vertebrae coupled to the shaft
portion, and a head member coupled to the most distal vertebra of the series
of vertebrae. In some other embodiments, the head member is the distal end
to which the arms are pivotably connected. In some embodiments, the head
member is detachable from the series of vertebrae and replaceable with a
head member of a different configuration. In some embodiments, the
vertebrae are moveable relative to one another via a control on the handle

such that the distal end of the tubular member articulates.

[00022] In other embodiments, the handle includes a mechanism for
pivoting the arms between a closed position and open positions and the
mechanism permits locking the arms in any selected position. In some other
embodiments, the arms are adapted to grasp tissue ata surgical site when
the arms are pivoted. In some embodiments, the arms include a blade portion
adapted to cut tissue when the arms are pivoted. In some other embodiments,
the arms are adapted to displace tissue when the arms are pivoted. In some
embodiments, the arms are detachably connected to the distal end of the

tubular member and are interchangeable with arms of different configurations.

[00023] In some other embodiments, one of the channels is an optical
channel for the transmission of images and at least one other of the channels
is an illumination channel for the transmission of light. In some other
embodiments, the arms have a closed position and when the arms are in the
closed position an opening is defined for viewing of a surgical site via the
optical channel and illumination of a surgical site via the at least one
illumination channel. In some other embodiments, when the arms are in the
closed position they form an obturator shape adapted to temporarily displace

tissue during insertion of the endoscopic surgery apparatus into a body.
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[00024] In some other embodiments, the tubular member includes at
least one working channel adapted to receive an endoscopic surgical tool. In
some other embodiments, the arms may include deflecting members formed
thereon for deflecting the endoscopic surgical tool running through the

working channel.

[00025] In some other embodiments, the tubular member is formed of
a flexible, plastic material. In some other embodiments, the handle includes
controls for controlling a camera utilizing the optical channel to view a surgical
site. In some other embodiments, at least one channel is adapted to deliver
fluid or gas matter to a surgical site. In some other embodiments, at least one
channel is adapted to remove fluid, gas, or solid matter from a surgical site.
In some other embodiments, the distal end of the tubular member is
electrically isolated from the proximal end of the tubular member. [n some
other embodiments, the ambient pressure at the distal end of the tubular
member may be monitored via one of the channels along the longitudinal axis
of the tubular member.

[ooo26] According to ancther embodiment of the present invention, an
endoscopic surgery apparatus is provided, which includes a tubular member
having a plurality of channels along its longitudinal axis, a handle located on a
proximal end of the tubular member; and two or more surgical tool guide
members detachably connected to a distal end of the tubular member and
have guiding channels passing therethrough adapted to receive endoscopic
surgical tools. The surgical tool guide members are interchangeable with

other surgical tool guide members of different configurations.

[00027] In some embodiments, the distal end of the tubular member
articulates. In some other embodiments, the tubular member comprises a
shaft portion coupled to the handle, a series of vertebrae coupled to the shaft

portion, and a head member coupled to the most distal vertebra of the series
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of vertebrae. The head member is the distal end to which the arms are
pivotably connected. In some embodiments, the head member is detachable
from the series of vertebrae and replaceable with a head member of a
different configuration. In some embodiments, the vertebrae are moveable
relative to one another via a control on the handle such that the distal end of

the tubular member articulates.

[00028] In some embodiments, the surgical tocl guide members are
pivotably connected to the distal end of the tubular member. In some other
embodiments, the handle includes a mechanism for pivoting the surgical tool
guide members between a closed position and open positions. In other
embodiments, the mechanism locks the surgical tool guide members in any
selected position. In some other embodiments, the surgical tool guide
members are adapted to grasp tissue at a surgical site when the surgical tool
guide members are pivoted. In some embodiments, the surgical tool guide
members include a blade portion adapted to cut tissue when the surgical tool
guide members are pivoted. In some other embodiments, the surgical tool
guide members are adapted to displace tissue when the surgical tool guide

members are pivoted.

[00029] In some embodiments, one of the channels is an optical
channel for the transmission of images and at least one other of the channels
is an illumination channel for the transmission of light. In some other
embodiments, the surgical tool guide members have a closed position, and
when the surgical tool guide members are in the closed position an opening is
defined allowing for viewing of a surgical site via the optical channel and
illumination of a surgical site via the at least one illumination channel. In
some other embodiments, when the surgical tool guide members are in the
closed position they form an obturator shape adapted to temporarily displace

tissue during insertion of the endoscopic surgery apparatus into a body.
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[00030] In some other embodiments, at least one of the plurality of
channels is adapted to receive an endoscopic surgical tool. in some
embodiments, the surgical tool guide members may include deflecting

members formed thereon for deflecting the endoscopic surgical tool.

[00031] In some embodiments, the tubular member is formed of a
flexible, plastic material. In some other embodiments, the handle includes
controls for controlling a camera utilizing the optical channe! to view a surgical
site. In some other embodiments, at least one channel is adapted to deliver
fluid or gas matter to a surgical site. In some other embodiments, at least one
channel is adapted to remove fluid, gas, or solid matter from a surgical site.
in some other embodiments, the distal end of the tubular member is
electrically isolated from the proximal end of the tubular member. In some
other embodiments, the ambient pressure at the distal end of the tubuiar
member may be monitored via one of the channels along the longitudinal axis

of the tubular member.

[00032] According to yet another embodiment of the present invention,
an endoscopic surgery apparatus is provided, which includes a tubular
member having a plurality of channels along its longitudinal axis, and at least
one of the channels of the tubular member is an optical channel for the
transmission of images and at least one other of the channels is an
illumination channe! for the transmission of light. The apparatus also includes
a handle located on a proximal end of the tubular member and two or more
arms pivotably connected to a distal end of the tubular member. The arms
have a closed position, and when the arms are in the closed position an
opening is defined allowing for viewing a surgical site via the optical channel

and illumination of a surgical site via the at least one illumination channel.

[00033] In some embodiments, the distal end of the tubular member

articulates. In some other embodiments, the tubular member comprises a



27) JP 2008-296010 A 2008.12.11

shaft portion coupled to the handle, a series of vertebrae coupled to the shaft
portion, and a head member coupled to the most distal vertebra of the series
of vertebrae. The head member is the distal end to which the arms are
pivotably connected. In some embodiments, the head member is detachable
from the series of vertebrae and replaceable with a head member of a
different configuration. In some embodiments, the vertebrae are moveable
relative to one another via a control on the handle such that the distal end of

the tubular member is articulable.

[00034] In some embodiments, the arms have guiding channels
passing therethrough to receive endoscopic surgical tools. In some other
embodiments, the arms are detachably connected to the distal end of the
tubular member and are interchangeable with other arms of a different

configuration.

[00035] In some embodiments, at least one of the plurality of channels
is a working channel adapted to receive an endoscopic surgical tool. In some
other embodiments, the arms may have deflecting members formed thereon
for deflecting an endoscopic surgical tool that is inserted into the working
channel. In some other embodiments, the tubular member is formed ofa
flexible, plastic material.

[00036] In some embodiments, the handle includes a mechanism for
pivoting the arms between a closed position and open positions. In some
other embodiments, the mechanism permits locking the arms in any selected
position. In some other embodiments, the arms are adapted to grasp tissue
at a surgical site when the arms are pivoted. In some other embodiments, the
arms include a blade portion adapted to cut tissue when the arms are pivoted.
In some other embodiments, the arms are adapted to displace tissue when
the arms are pivoted. In some embodiments, the handle includes controls for

controlling a camera utilizing the optical channel to view a surgical site.
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[00037] In some other embodiments, at least one channel is adapted
to deliver fluid or gas matter to a surgical site. In some other embodiments, at
least one channel is adapted to remove fluid, gas, or soiid matter from a
surgical site. In some other embodiments, the distal end of the tubular
member is electrically isolated from the proximal end of the tubular member.
In some other embodiments, the ambient pressure at the distal end of the
tubular member may be monitored via one of the channels along the

longitudinal axis of the tubular member.

[00038] According to still another embodiment of the present invention,
an endoscopic surgery apparatus is provided, which includes a tubular
member having a plurality of channels along its longitudinal axis, a handle
located on a proximal end of the tubular member, and two or more surgical
tool guide members connected to a distal end of the tubular member. At least
one of the plurality of channels is a working channel adapted to receive an
endoscopic surgical tool and the surgical tool guide members may have

deflecting members formed thereon for deflecting the endoscopic surgical tool.

[00039] In some embodiments, the distal end of the tubular member
articulates. In some other embodiments, the tubular member comprises a
shaft portion coupled to the handle, a series of vertebrae coupled to the shaft
portion, and a head member coupled to the most distal vertebra of the series
of vertebrae. The head member is the distal end to which the arms are
pivotably connected. In some embodiments, the head member is detachable
from the series of vertebrae and replaceable with a head member of a
different configuration. In some other embodiments, the vertebrae are
moveable relative to one another via a control on the handle such that the

distal end of the tubular member articulates.

[00040] In some embodiments, the surgical tool guide members are

pivotably connected to the distal end of the tubular member and have guiding
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channels passing therethrough adapted to receive endoscopic surgical tools.
In some other embodiments, the handle includes a mechanism for pivoting
the surgical tocl guide members between a closed position and open
positions. In some other embodiments, the mechanism locks the surgical tool
guide members in any selected position. In some embodiments, the surgical
tool guide members are adapted to grasp tissue at a surgical site when the
surgical tool guide members are pivoted. In some other embodiments, the
surgical tool guide members include a blade portion adapted to cut tissue
when the surgical tool guide members are pivoted. In some other
embodiments, the surgical tool guide members are adapted to displace tissue
when the surgical too! guide members are pivoted. In some other
embodiments, the surgical tool guide members are detachably connected to
the distal end of the tubular member and are interchangeable with other
surgical tool guide members having different configurations.

[00041] In some embodiments, one of the channels is an optical
channel for the transmission of images and at least one other of the channels
is an illumination channel for the transmission of light. In some other
embodiments, the surgical tool guide members have a closed position, when
the surgical tool guide members are in the closed position and opening is
defined for viewing of a surgical site via the optical channel and illumination of
a surgical site via the at least one illumination channel. In some other
embodiments, when the surgical tool guide members are in the closed
position they form an obturator shape adapted to temporarily displace tissue

during insertion of the endoscopic surgery apparatus into a body.

[00042] In some embodiments, the tubular member is formed of a
flexible, plastic material. In some other embodiments, the handle includes
controls for controlling a camera utilizing the optical channel to view a surgical
site. In some other embodiments, at least one channel is adapted to deliver

filuid or gas matter to a surgical site. In some other embodiments, at least one
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channe! is adapted to remove fluid, gas, or solid matter from a surgical site.
In some other embodiments, the distal end of the tubular member is
electrically isolated from the proximal end of the tubular member. In some
other embodiments, the ambient pressure at the distal end of the tubular
member may be monitored via one of the channels along the longitudinal axis
of the tubular member.

[00043] According to yet another embodiment of the present invention,
an endoscopic surgery apparatus is provided, which includes a tubular
member, a handle located on a proximal end of the tubular member, and one
or more pivotable arms detachably connected to a distal end of the tubular
member. The tubular member has a plurality of channels along its
longitudinal axis, and at least one of the channels is an optical channel for
transmission of images, at least one other channel is an illumination channe!
for the transmission of light, and at least one other channel is a working
channel adapted to receive endoscopic surgical tools. The one or more
pivotable arms have guiding channels passing therethrough adapted to
receive surgical tools, and the arms may have deflecting members formed
thereon for deflecting the endoscopic surgical tool emerging from the working
channel. The arms are interchangeable with other arms of different
configurations and the arms have a closed position, such that when the arms
are in the closed position an opening is defined allowing viewing of a surgical
site via the optical channel and illumination of a surgical site via the
ilumination channel.

[00044] In some embodiments, the distal end of the tubular member
articulates. In some other embodiments, the tubular member comprises a
shaft portion coupled to the handle, a series of vertebrae coupled to the shaft
portion, and a head member coupled to the most distal vertebra of the series
of vertebrae. The head member is the distal end to which the arms are

pivotably connected. In some embodiments, the head member is detachable
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from the series of vertebrae and replaceable with a head member of a
different configuration. In some embodiments, the vertebrae are moveable
relative to one another via a control on the handle such that the distal end of

the tubular member articulates.

[00045] In some other embodiments, the tubular member is formed of
a flexible, plastic material. In some embodiments, the handle includes a
mechanism for pivoting the arms between a closed position and open
positions. In some other embodiments, the mechanism locks the arms in any
selected position. In some other embodiments, the arms are adapted to
grasp tissue at a surgical site when the arms are pivoted. In some
embodiments, the arms include a blade portion adapted to cut tissue when
the arms are pivoted. In some other embodiments, the arms are adapted to
displace tissue when the arms are pivoted.

[00046] In some other embodiments, the handle includes controls for
controlling a camera utilizing the optical channel to view a surgical site. In
some other embodiments, at least one channel is adapted to deliver fluid or
gas matter to a surgical site. In some other embodiments, at least one
channel is adapted to remove fluid, gas, or solid matter from a surgical site.
In some other embodiments, the distal end of the tubular member is
electrically isolated from the proximal end of the tubular member. in some
other embodiments, the ambient pressure at the distal end of the tubular
member may be monitored via one of the channels along the longitudinal axis
of the tubular member.

BRIEF DESCRIPTION OF THE DRAWINGS

[00047] FIG. 1 is a perspective view of an endoscopic surgery
apparatus according to one embodiment of the present invention.
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00048} FIG.2isa perspective view of the distal end of the

endoscopic surgery apparatus of FIG. 1, with arms in an open position.

[00049] FIG. 3 is a perspective view of the distal end of the

endoscopic surgery apparatus of FIG. 1, with arms in a closed position.

[00050] FIG. 4 is an end view of the distal end of the endoscopic

surgery apparatus of FIG. 1, with arms in an open position.

f00051] FIG. 5 is an end view of the distal end of the endoscopic

surgery apparatus of FIG. 1, with arms in a closed position.

[000s2] FIG. 6 is a perspective view of the distal end of the
endoscopic surgery apparatus of FIG. 1 showing alternative arms in an open
position.

[00053] FIG. 7 is a perspective view of the distal end of the
endoscopic surgery apparatus of FIG. 1 showing alternative arms in a closed

position.

[00054] FIG. 8 is a perspective view of the handle on the proximal end
of the endoscopic surgery apparatus of FIG. 1.

foooss] FIG. 9 is a second perspective view of the handle on the
proximal end of the endoscopic surgery apparatus of FIG. 1.

[000s6] FIG. 10 is a perspective view of the distal end of the
endoscopic surgery apparatus of FIG. 1 showing the arms in an open position
and surgical tools protruding from the working channels therein.
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DETAILED DESCRIPTION OF AN EMBODIMENT OF THE INVENTION

[00057] Referring now to Figure 1, an endoscopic surgery apparatus
10 is shown according to one embodiment of the present invention.
Endoscopic surgery apparatus 10 includes tubular member 11 and handie 12
which is located on a proximal end 31 of tubular member 11. At the distal end
30 of tubular member 11 is a head portion 13 of the apparatus 10, having two
pivotable arms 14a and 14b fixed thereon. Two surgical tools 25a and 25b are
also shown in Figure 1. The surgical tools 25a and 25b are shown inserted
into the endoscopic surgery apparatus 10 at proximal terminals 22 of working
channeis running along the longitudinal axis of the tubular member 11.

[00058] The term “tubular member” as used throughout this application
refers to many possible configurations. in one embodiment, the tubular
member 11 has a shaft at its proximal end that is attached to the handle 12
and is substantially inflexible. Attached to the shaft portion is a series of
articulating vertebrae, the articulation of which is controiled by the surgeeon
using control mechanisms on the handle. In that embodiment, the head
portion 13 is either the last vertebra of the series of vertebrae or a special
member attached to the last vertebra. In another embodiment, the tubular
member 11 could be a single element, constructed out of a flexible material
designed to have a selected degree of plasticity and elasticity. In that
embodiment, the head portion 13 may or may not be a separate element
distinct from the tubular member 11, but merely the most distal portion of the

tubular member 11.

{00059} Figure 2 shows a close-up view of the head portion 13 of the
endoscopic surgery apparatus 10. Arms 14a and 14b are shown in an open
position. The arms 14a and 14b include the guiding channels 16a and 16b,
which align with working channels passing through tubular member 11.
Guiding channels 16a and 16b receive and guide surgical tools 25a and 25b,
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not shown in Figure 2. The angle of arms 14a and 14b determines the angle
that surgical tools 25a and 25b approach a surgical site. The surgeon may
select an angle for the arms 14a and 14b such that the surgical tools 25a and
25b emerge parallel to each other, at an angle less than parallel, or atan
angle more than parallel. The configuration of arms 14a and 14b will affect

the degree to which the arms can be opened.

[00060] Figure 2 also shows the distal terminals of channels 15a-d,
wherein channel 15a is an optical channel, channel 15b is a third working
channel, channels labeled 15¢ are illumination channels, and channel 15d is a
fluid channel. In general, illumination channels 15c provide light to the
surgical site so that the surgeon may view the site via the optical channel 15a.
Fluid channel 15d may be used to deliver air, water, pharmaceutical fluids, or
the like to the surgical site. Fluid channel 15d may also be used as a means
for sensing the ambient pressure at the surgical site. Alternatively, pressure-
sensing may be accomplished at other points on the head portion 13. The
third working channel 15b may be advantageously employed as a means for
evacuating fluids from the surgical site. In some embodiments, small particles

of solid matter may also be evacuated by channel 15b.

[00061] The third working channel 15b does not pass through the
guiding channels 18a and 16b in arms 14a and 14b. This gives the surgeon
the ability to easily exert force in directions parallel to the axis of the tubular
member 11. Thus, the surgeon is provided with the ability to exert force in
many directions at the surgical site: forward or backward along the axis of the
tubular member 11 or at various angles according to the angles of arms 14a
and 14b.

roo0s2] Figure 3 shows head portion 13 of the endoscopic surgery
apparatus 10 with arms 14a and 14bina closed position. A hinge 24 is

shown, which pivotably connects the arm 14b to the tubular member 11. Arm
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14a is connected to tubular member 11 in the same fashion, however this
connection is not shown in Figure 3. In the closed position, arms 14a and 14b
may provide a ramp for a surgical tool or instrument passing through working
channel 15b. This ramp could be formed by the shape of the arms 14a and
14b or by protruding members formed on the inner surface of the arms 14a
and 14b. This ramp brings the tool or instrument directly into the field of view
of optical channel 15a.

{00063} Figure 4 provides an alternative view of the head portion 13 of
the endoscopic surgery apparatus 10 with arms 14a and 14b in an open
position. Guiding channels 16a and 16b are shown in arms 14a and 14b.
The distal terminals of various channels of the tubular member 11 are also
shown. As before, there is an optical channel 15a, a working channel 15b,
ilumination channeis 15¢, and a fluid channel 15d.

[ooosd] Figure 5 shows an alternative view of the head portion 13 of
the endoscopic surgery apparatus 10 with arms 14a and 14b in a closed
position. This view shows one advantageous configuration of the apparatus
10, in which when the arms 14a and 14b are in a closed position, they define
an opening 17. The opening 17 allows for utilization of the optical channel
15a, the fluid delivery channel 15d, and at least one of the illumination
channels 15¢ in this embodiment even when the arms 14a and 14b are in a
closed position. This allows a surgeon to more safely and effectively employ
the endoscopic surgery apparatus 10, for example, during insertion of the

apparatus into the body of a patient.

[oooss] Figure 6 shows head portion 13 utilizing arms 18a and 18b
having a different configuration. The arms 18a and 18b are shown here in an
open configuration and are shown in a closed position in Figure 7. Hinge 24
is shown in Figure 7, which pivotably connects arms 18a and 18b in a manner

similar to the connection of arms 14a and 14b.
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[oooss] The presentinvention is advantagebusly employed using arms
of various configurations, including, but not limited to, arms 18a and 18b and
arms 14a and 14b. The various configurations of arms are interchangeable in
the endoscopic surgery apparatus and one set of arms can be easily
substituted for another set. Because of the wide variety of surgical
applications possible with an endoscopic surgery apparatus according to the
present invention, arms having different configurations are desirable for
optimal performance of the system. The optimal arm configuration depends,
for example, on such things as the organ on which surgery is to be performed,
the type of surgery to be performed, or the condition of the patient.

[00067] For example, in some embodiments the arms 14a and 14b are
constructed out of transparent material so that the optical channel 15a and the
illumination channels 15¢c may be utilized even when the ams arein a closed
position. In such a design, the opening 17 shown in Figure 5 may not be
necessary and the arms 14a and 14b couid completely cover the head portion
13 of the endoscopic surgery apparatus 10. This could further ease insertion
of the system into a patient. As a second example, in some embodiments the
outer surface of the arms provides a further means for tissue manipulation at
the surgical site. The outer surface could have members formed thereon for
displacing tissue. In such a case, the arms are used to move tissue aside or
obtain the desired degree of stretching of tissue. In a further example, the
arms may also grasp tissue or organs to stabilize or remove them from the
surgical site. Finally, some arm configurations may include a blade for
snipping or cutting tissue. Certain arm configurations will perform these tasks
better than other configurations. Thus, it is highly desirable to have the ability
to interchange the arms located on the head portion 13 or even the entire
head portion itself.

[00068] Most arm configurations that are advantageously employed in

the present invention will have a shape such that when the arms are in a
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closed position, they act as an obturator. This obturator shape allows for
easier insertion into the body because arms of this shape will harmlessly and

temporarily displace tissue during insertion.

[00069] Figures 8 and 9 show a close-up view of the handle 12
according to one embodiment of the invention. The handle 12 is attached at a
proximal end of tubular member 11. The proximal terminals 22 of working
channels 16a, 15b, and 16b as well as the proximal terminals 21 of the fluid
channel 15d are shown. Camera controls 19 for controlling optical
components utilizing the optical channel 13a are shown in Figure 8. In some
embodiments, the camera controls 18 control the degree of focus and zoom
of the camera so that the surgeon is ensured a clear view of the surgical site.
In some embodiments of the present invention, the system is advantageously
adapted to permit video recording of the surgery for later analysis or

educational purposes.

[poo7o] Figure 9 also shows control switch 20 for controlling the
position of the arms on the distal end. The control switch 20 may be of the
sliding type as shown, a rotatable knob type, or any other appropriate design.
in some embodiments, this switch advantageously has a locking mechanism
so that the arms can be locked in a position selected by the surgeon.

[00071] Finally, Figure 10 shows the head portion 13 of an endoscopic
surgery apparatus 10 including surgical tools 25a and 25b. The arms 14a and
14b are in an open position and surgical tools 25a and 25b protrude from the
guiding channels 16a and 16b. Due to the position of the arms 14a and 14b,
the surgical tools 25a and 25b emerge parallel to the longitudinal axis 27 of
the tubular member 11. In the embodiment shown in Figure 10, arms 14a and
14b have tissue displacing members 26a and 26b formed on their outer
surface for manipulating and displacing tiséue. Thus, the angle of arms 14a

and 14b determines the angle that surgical tools 25a and 25b approach a
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surgical site. Further, in some embodiments the head portion 13 of an
endoscopic surgery apparatus 10, including the arms 14a and 14b is

electrically isolated so as to enable electrosurgical procedures.

[00072] - Thus, transgastric and transluminal surgical techniques can be
improved by employing embodiments of the present invention.
Implementation of an endoscopic surgery apparatus according io the present
invention is simple. The following is an example of a methed of employment
of the embodiment presented in the description and figures. First, the
surgeon inserts the endoscopic surgery apparatus 10 into the patient's
stomach. The system enters the patient via the patient's mouth with the
pivotable arms 14 in a closed position to minimize strain and trauma on the
patient. In most cases, the surgeon guides the apparatus during insertion
with a high degree of accuracy even when the arms 14 are in the closed
position using the optical and illumination channels 15a, 15¢, and 15e. Thisis
possibie either because of the advantageous opening 17 present between the
pivotable arms 14 or because the arms 14 are constructed out of a
transparent material. An incision is made in the stomach by passing a
surgical too! 25 through working channel 15b. Once the incision is complete,
with arms 14 still in the closed position, the head portion 13 is pushed through

the incision into the peritoneal cavity.

[00073] Once the head portion 13 of the apparatus 10 reaches the
intended surgical site, the surgeon moves the arms 14 from the closed
position to the open position using the control 20. The angle of the opening of
the arms 14 is chosen according to the desired angle of approach of the
surgical tools. The position of the arms 14 can be locked using the locking
feature of the control switch 20. Once the arms 14 are in an open position,
the surgeon can deploy surgical tools for grabbing, cutting, or otherwise
manipulating tissue from of the guiding channels 16a, 16b, andfor working

channel 15b for performing the desired surgical tasks. The angle of arms 14
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can be adjusted over the course of the surgery by means of the control switch
20.

[00074] Some embodiments of the present endoscopic surgery
apparatus are adapted for robotic or electronic control. In these systems,

highly precise and effective remote surgery is facilitated.

100075] As shown in the drawings, in particular Figure 10, the
embodiment represented therein provides many of the important tools that a
surgeon may need at a surgical site. The system creates a working triangle
simply by opening the pivotable arms 14 and passing the surgical tools 23
through the guiding channels 16. The third working channel 15b allows the
surgeon to exert force along the longitudinal axis of the apparatus 10. The
system provides ample means for illumination and viewing of the surgical site,

and also for the delivery of fluids such as air or water to the surgical site.

[0oo76] Therefore, the present invention provides an endoscopic
surgical system, which may be used in transgastric or transluminal
endoscopic surgery which minimizes the risk of infection, the recovery time,
and the pain associated with the surgery, which has a thin profile so as to be
easily insertable into a patient, which is capable of creating an effective
working triangle for the surgeon, which allows easy illumination and viewing of

a surgical site, and wherein fluid matter is easily delivered to a surgical site.

[00077] Although the invention has been described with reference to a
particular arrangement of parts, features and the like, these are not intended
to exhaust all possible arrangements or features, and indeed many other

modifications and variations will be ascertainable to those of skill in the ant.
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What is claimed is:
1. An endoscopic surgery apparatus, comprising:

-a tubular member having a plurality of channels along its longitudinal
axis;

-a handle located on a proximal end of the tubular member;

-two or more arms pivotably connected to a distal end of the tubular
member by hinges;

-wherein said arms have guiding channels passing therethrough

adapted to receive endoscopic surgical tools.

2. The endoscopic surgery apparatus of claim 1, wherein the distal end of
said tubular member articulates.

3. The endoscopic surgery apparatus of claim 1, wherein said tubular
member comprises, in order from its proximal end, a shaft portion coupled to
said handle, a series of vertebrae coupled to the shaft portion, and a head
member coupled to the most distal vertebra of the series of vertebrae,
wherein the head member is the distal end to which the arms are pivotably

connected.

4, The endoscopic surgery apparatus of claim 3, wherein the head
member is detachable from the series of vertebrae and replaceable with a
head member of a different configuration.

5. The endoscopic surgery apparatus of claim 3, wherein the vertebrae
are moveable relative to one another via a control on said handle such that

the distal end of the tubular member articulates.

6. The endoscopic surgery apparatus of claim 1, wherein said handle
includes a mechanism for pivoting the arms between a closed position and

open positions.
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7. The endoscopic surgery apparatus of claim 6, wherein the mechanism
permits locking the arms in any selected position.

8. The endoscopic surgery apparatus of claim 6, wherein the arms are

adapted to grasp tissue at a surgical site when the arms are pivoted.

9. The endoscopic surgery apparatus of claim 6, wherein the arms
include a blade portion adapted to cut tissue when the arms are pivoted.

10.  The endoscopic surgery apparatus of claim 6, wherein the arms are
adapted to displace tissue when the arms are pivoted.

11.  The endoscopic surgery apparatus of claim 1, wherein said arms are
detachably connected to the distal end of the tubular member and are
interchangeable with arms of different configurations.

12.  The endoscopic surgery apparatus of claim 1, wherein one of said
channels is an optical channel for the transmission of images and at least one

other of said channels is an illumination channel for the transmission of light.

13. The endoscopic surgery apparatus of claim 12, wherein said arms
have a closed position and wherein when the arms are in the closed position
an opening is defined for viewing of a surgical site via said optical channel

and iliumination of a surgical site via said at least one ililumination channel.

14.  The endoscopic surgery apparatus of claim 13, wherein when the arms
are in the closed position they form an obturator shape adapted to temporarily
displace tissue during insertion of the endoscopic surgery apparatus into a
body.
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15. The endoscopic surgery apparatus of claim 1, wherein said tubular
member includes at least one working channel adapted to receive an
endoscopic surgical tool.

16.  The endoscopic surgery apparatus of claim 15, wherein said arms
include deflecting members formed thereon for deflecting the endoscopic

surgical tool running through said working channel.

17.  The endoscopic surgery apparatus of claim 1, wherein said tubular
member is formed of a flexible, plastic material.

18.  The endoscopic surgery apparatus of claim 12, wherein the handle
includes controls for controlling a camera utilizing the optical channel to view

a surgical site.

19.  The endoscopic surgery apparatus of claim 1, wherein at least one
channel is adapted to deliver fluid or gas matter to a surgical site.

20.  The endoscopic surgery apparatus of claim 1, wherein at least one
channel is adapted to remove fluid, gas, or solid matter from a surgical site.

21.  The endoscopic surgery apparatus of claim 1, wherein the distal end of
the tubular member is electrically isolated from the proximal end of the tubular
member.

22.  The endoscopic surgery apparatus of claim 1, wherein the ambient
pressure at the distal end of the tubular member may be monitored via one of

the channels along the longitudinal axis of the tubular member.

23.  An endoscopic surgery apparatus, comprising:
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-a tubular member having a plurality of channels along its longitudinal
axis;

-a handle located on a proximal end of the tubular member;

-two or more surgical tool guide members detachably connected to a
distal end of the tubular member having guiding channels passing
therethrough adapted to receive endoscopic surgical tools;

-wherein the surgical tool guide members are interchangeable with
other surgical tool guide members of different configurations.

1 Abstract

An endoscopic surgery apparatus is provided, including a tubular
member, a handle located on a proximal end of the tubular member, and one
or more pivotable arms detachably connected to a distal end of the tubular
member. The tubular member has channels along its longitudinal axis,
wherein at least one of the channels is an optical channel and at least one
other channel is an illumination channel. The arms have guiding channels
adapted to receive surgical tools, which direct the surgical tools. The arms
are interchangeable with other arms of different configurations. Also, said
arms have an open and a closed position, such that when the arms are in the
closed position an opening is defined allowing viewing of a surgical site via
the optical channel.

2 Representative Drawing

Fig. 1
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