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METHODS AND DEVICES FOR DIAGNOSTIC
AND THERAPEUTIC INTERVENTIONS IN
THE PERITONEAL CAVITY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. Ser. No.
10/968,028, filed Oct. 20, 2004, which is a divisional of U.S.
Ser. No. 09/815,336, filed Mar. 23, 2001, and issued as U.S.
Pat. No. 7,721,742, on May 25, 2010, which claims the ben-
efit of U.S. Provisional Application Ser. No. 60/191,764,
which was filed Mar. 24, 2000, the disclosures of all of which
are hereby incorporated by reference herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a procedure for
accessing and examining and/or conducting surgical proce-
dures in a body cavity, such as the peritoneal cavity, and
instruments adapted therefor.

[0004] 2. Description of the Related Art

[0005] The traditional approach to the peritoneal cavity is
by trans-abdominal wall incision. More recently, the less
invasive laparoscopic surgical technique has been used to
access and examine the peritoneal cavity. Laparoscopy is
currently performed via small incisions made through the
anterior abdominal wall. Via these incisions, a rigid laparo-
scope is introduced, as are various microsurgical instruments
if a procedure is performed within the peritoneal cavity. Lap-
aroscopy is therefore a surgical procedure and carties the risk
of infection of the skin incisions and possible development of
post-operative hernias, and/or scars which may create cos-
metic defects.

SUMMARY OF THE INVENTION

[0006] We have developed a novel approach to diagnostic
and therapeutic interventions in the peritoneal cavity. More
specifically, we have developed a technique for accessing the
peritoneal cavity via the wall of the digestive tract so that
examination of and/or a surgical procedure in the peritoneal
cavity can be conducted via the wall of the digestive tract with
the use of a flexible endoscope. As presently proposed, the
technique is particularly adapted to transgastric perito-
neoscopy. However, access in addition or in the alternative
through another wall of the digestive tract, such as the intes-
tinal wall or the esophageal wall, is contemplated and
described generally as well. Transgastric and/or transintesti-
nal peritoneoscopy will have an excellent cosmetic result as
there are no incisions in the abdominal wall and no potential
for visible post-surgical scars or hernias.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] These, as well as other objects and advantages of
this invention, will be more completely understood and
appreciated by careful study of the following more detailed
description of the presently preferred exemplary embodi-
ments of the invention taken in conjunction with the accom-
panying drawings, in which:

[0008] FIG.1 is an illustration of an overtube according to
an embodiment of the invention, with balloons deflated;
[0009] FIG. 2 is a view similar to FIG. 1 with the balloons
inflated;
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[0010] FIG. 3 is an illustration of a dilating needle-knife
device according to an embodiment of the invention, with
balloon deflated and needle retracted;

[0011] FIG. 4 is an enlarged view of the tip of the needle-
knife device of FIG. 3 with the needle extended;

[0012] FIG. 5 is view of the needle-knife device of FIG. 3,
with a guidewire substituted from the needle-knife wire and
with the balloon inflated;

[0013] FIG. 6 is a schematic view showing the overtube
with endoscope disposed therewithin located to a target por-
tion of the stomach wall via the esophagus;

[0014] FIG. 7 is an enlarged view showing the needle-knife
device disposed for incising the stomach wall to provide
access to the peritoneal cavity;

[0015] FIG. 81s an enlarged view showing the needle-knife
device displaced through the incision in the stomach wall,
with needle retracted;

[0016] FIG. 9is an enlarged view of the needle-knife device
disposed through the incision in the stomach wall, with a
guide wire disposed therethrough and with balloon inflated,

[0017] FIG. 10 is an enlarged view showing the overtube
disposed through the stomach wall with one of the anchoring
balloons inflated to limit overtube insertion;

[0018] FIG. 11 is an enlarged view showing the overtube
disposed through the stomach wall with both of'the anchoring
balloons inflated for anchoring the overtube to the stomach
wail, thereby establishing a passage into the peritoneal cavity;
[0019] FIG. 12 is a perspective view showing the surface of
the stomach with the overtube anchored thereto and an endo-
scope projecting from the overtube for visualizing, examin-
ing and/or conducting a surgical procedure in the peritoneal
cavity;

[0020] FIG. 13 is a schematic view showing the endoscope
ready to apply clip fixing devices to close the incision in the
gastric wall at the conclusion of the procedure;

[0021] FIG. 14 is a schematic view showing a clip fixing
device engaging a side of the incision as a step in the clipping
process;

[0022] FIG. 151s aview similar to FIG. 14 showing the clip
fixing device engaging both sides of the incision, prior to
closing the clip;

[0023] FIG. 16 is a schematic view showing the clip fixing
device closed to close a part of the incision; and

[0024] FIG. 17 is a schematic view showing clip fixing
devices applied side by side to close the incision in accor-
dance with an exemplary embodiment.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0025] We have developed a new approach for the exami-
nation of the peritoneal cavity that uses a flexible endoscope
and a specially adapted sterile overtube with anchoring bal-
loons. The endoscopic procedure of the invention proposes to
access the peritoneal cavity for examination and/or for the
conduct of select surgical procedures via an incision through
a wall of the digestive tract. The invention is described in
greater detail herein below with reference in particular to
peritoneal access through the stomach wall via the esophagus.
However, as will be understood by those skilled in this art,
using our approach, the peritoneal cavity can be accessed in
addition or in the alternative via the intestinal wall and,
depending upon the locus of the target access point(s), an
esophageal approach and/or a colorectal approach can be
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adopted. In addition, the thoracic cavity may be approached
through the esophagus or stomach.

[0026] This novel endoscopic procedure will be described
herein below with reference to instruments and devices, some
of which have been developed specifically for the implemen-
tation of this procedure. While some of the devices described
herein are particularly adapted to this procedure, it is to be
understood that commercial available devices may also be
used to advantage to implement the process of the invention.
Therefore, the endoscopic procedure of the invention is not to
be limited to the use of a particular instruments described
herein. The provision and use of devices specially adapted to
this procedure may, however, facilitate its successful imple-
mentation. As will also be appreciated and understood from
the disclosure to follow, the instruments developed for the
implementation of this procedure may also be used to advan-
tage in the conduct of other medical procedures. Thus, those
novel instruments are not to be construed as limited to the uses
therefor described herein with reference to transgastric peri-
toneoscopy.

[0027] As noted above, the invention provides a novel
approach to the peritoneal cavity via the digestive tract. A
transgastric approach is described in particular herein below,
by way of example. Those skilled in the art will appreciate,
however, how the techniques described herein can be applied
to peritoneal access through other portions of the digestive
tract and/or achieved via a colorectal approach. Accordingly
a detailed description of such alternatives is omitted. Never-
theless, the invention is not to be limited to the presently
proposed and preferred transgastric approach.

[0028] To access and examine the peritoneal cavity via the
digestive tract in accordance with the present invention, a
passage for the sterile insertion of an endoscope and/or vari-
ous surgical instruments must be provided that isolates the
peritoneal cavity from the interior of the digestive tract, such
as the gastric cavity. Such a sterile pathway is provided in the
presently preferred embodiment of the invention by provid-
ing a special, sterile overtube 10 having a conduit 12 that is
sized to receive an endoscope therethrough and is flexible so
as to be capable of flexing with the endoscope to navigate the
digestive tract and be conducted and directed to a target
access point on, e.g., the stomach wall. Typical endoscopes
have an outer diameter on the order of about 10-15 mm.
Accordingly, the overtube 10 preferably has in interior pas-
sage for the endoscope having a diameter of at least about 10
mm and preferably in the range of about 10-20 mm.

[0029] To allow visualization of the vicinity of the distal
end of the overtube from within the overtube 10, via the
endoscope, during the insertion of the overtube, incision of
the stomach wall, and anchoring of the overtube, as described
in greater detail herein below, in the presently preferred
embodiment of the invention at least a distal portion 20 of the
overtube 10 is formed from a transparent material. For ease of
manufacture, the entire overtube conduit 12 may be advanta-
geously formed from a transparent material.

[0030] The proximal end of the overtube 10 is provided
with a valve housing 14 that includes a chamber 16 through
which the endoscope passes into the lumen of the overtube
conduit. The housing is configured to provide structural sup-
port for a valve/seal mechanism shown generally at 18. It is
the function of the seal to prevent the escape of pressurized
fluid through the overtube conduit 12 following insufflation to
expand the peritoneal cavity for adequate examination. Any
valve structure or mechanism now known or later developed
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to effect a seal about an endoscope or other instrument
inserted through an access port to minimize escape of pres-
surized fluid can be provided to advantage at the proximal end
of the overtube 10. In an exemplary embodiment, a suitable
valve includes an aperture or septum seal having an aperture
that allows it to receive and closely engage the outer surface
of an endoscope inserted therethrough to form an airtight seal
around the endoscope in operative use. This valve is formed
from elastomeric material so that the aperture is biased to seal
against the outer surface of the endoscope. In order to avoid
significant friction forces, the aperture is preferably sized to a
diameter slightly less then the outer diameter of the endo-
scope to be inserted therethrough. To accommodate a variety
of instruments, however, the size of the aperture is preferably
expandable without inducing substantial frictional forces to
accommodate the various instrument sizes. Although a valve
having a expandable aperture has been mentioned in particu-
lar above, it is to be understood that a zero closure valve may
be provided in stead of or in addition to such an apertured
sealing member.

[0031] The distal end 20 of the overtube is adapted to be
anchored to the wall of, e.g., the stomach, at least during the
peritoneoscopy and associated surgical procedure(s), if any,
to provide a continuous path to and into the peritoneal cavity
and to isolate the peritoneum from the gastric cavity. Such an
anchoring and sealing function is provided in accordance
with an exemplary embodiment of the invention by providing
apair of anchoring cuffs or balloons 22, 24 adjacent the distal
end of the overtube. To selectively inflate and deflate the
balloons, an inflation passage (not shown) for each balloon is
defined longitudinally of the overtube, terminating proxi-
mally in respective inflation lines 26, 28 and inflation ports
30, 32. The inflation passages can be defined within the over-
tube wall or so as to extend along the interior or exterior
surface of the overtube in a known manner.

[0032] Thus, as describedin greater detail herein below, the
distal end of the overtube is inserted through an incision
formed in the gastric wall and the anchoring balloons pro-
vided adjacent the distal end are inflated, with one inside the
peritoneal cavity and the other one inside the stomach. The
more proximal balloon 22 may be inflated first to preclude
over insertion of the overtube at the outset. The inflated bal-
loons anchor the distal end 20 of the overtube 10 to the gastric
wall to prevent the overtube from migrating further into the
peritoneal cavity or back into the stomach and isolate the
peritoneal cavity from the gastric cavity. The overtube thus
disposed advantageously provides a conduit for manipula-
tions inside the peritoneal cavity. Accordingly, a flexible
endoscope can be advanced through the overtube into the
peritoneal cavity for diagnostic examination and/or surgical
manipulations. After the procedure has been completed, the
anchoring balloons are deflated and the overtube and endo-
scope pull back into the stomach. As described in greater
detail herein below, the remaining incision in the gastric wall
is then closed. Most preferably, the incision in the gastric wall
is closed with endoscopic clips delivered via the endoscope.
In the alternative, sutures or other ligatures can be applied to
close the incision, again most preferably using suitable
microdevices fed through lumens therefor in the endoscope.
[0033] Referring to FIG. 6, a portion of the digestive tract
including the distal end of the esophagus 34, the stomach 36,
and the duodenum 38 are schematically shown as is an over-
tube 10 that has been fed through the esophagus 34 to termi-
nate distally adjacent a target portion of the gastric wall. The



US 2015/0126906 A1

overtube is desirably guided and directed into and within the
stomach, in this example, or other segment of the digestive
tract, with the aid of an endoscope 40 coaxially disposed
therewithin.

[0034] As suggested above, to access the peritoneal cavity
via the digestive tract, it is necessary to penetrate the wall of,
e.g., the stomach. Desirably, the penetrating incision of the
wall is made endoscopically by passing a suitable instrument
through an accessory channel of the endoscope so that the
procedure can be observed through the endoscope. Further-
more, desirably the incision is made as small as possible to
facilitate the closure of the incision at the conclusion of the
procedure, and is made in such a manner as to minimize
bleeding.

[0035] In view of the objective of providing as small an
incision as possible and the need to accommodate the over-
tube, an instrument for dilating the is incision is preferably
provided. The incising and dilating steps or functions may be
provided by separate instruments. However, to facilitate the
procedure, we have developed a combined incising and dilat-
ing device 42 that can be used to substantial advantage in the
practice of the invention. The conduct of the incising and
dilating processes using independent instruments and using
our novel incising and dilating instrument will each be
described herein below.

[0036] A dilating needle-knife device 42 for sequential
incision and dilation to provide access through the wall of an
organ or body passage is illustrated by way of example in
FIGS. 3-5 and 7-9, in particular. The dilating needle-knife
device 42 we have provided includes an elongated conduit 44
having proximal and distal ends. A needle-knife actuator 46 is
mounted to the proximal end and a wire or needle-knife 48
extends therefrom longitudinally of the device to terminate
adjacent the distal end of the elongate conduit. The needle-
knife actuator 46 includes a slide trigger 50 that is secured to
the proximal end of the needle-knife wire for selectively
projecting the needle-knife 48 as shown in FIG. 4 and retract-
ing the needle-knife as shown in, e.g., FIG. 3. An electrical
coupler 52 is provided on the needle-knife actuator 46, more
specifically on the trigger 50, for electrically coupling the
needle-knife wire 48 to a current source (not shown). Elec-
trification of the needle-knife can be selectively accom-
plished by a foot pedal switch or the like (not shown), in a
conventional manner.

[0037] An elongated balloon structure 54 is suitably
formed on or mounted to the conduit 44 adjacent the distal
end of the device and an inflation passage for the balloon 54
is defined longitudinally of the conduit and terminates proxi-
mally in an inflation port 56. The dilating needle-knife device
42 is adapted to be passed through the accessory channel of an
endoscope. Thus, desirably, the conduit for the needle-knife
wire 48 and the inflation passage for the balloon 54 define a
profile that can be slidably accommodated in a standard endo-
scope accessory channel. Such a low profile dual passage
conduit can be defined by concentric passages or side by side
passages.

[0038] As explained in greater detail below, once an inci-
sion has been made by the needle-knife 48, care mustbe taken
to avoid loss of the point or short line of incision during
subsequent manipulation of the instruments. Accordingly, the
dilating needle-knife device 42 is adapted for the selective
removal of the needle-knife wire 48 and replacement thereof
with a fine guide wire 58. Accordingly, once the incision has
been made, the needle-knife 48 is retracted and the dilating
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needle-knife device 42 is advanced proximally so as to be
disposed through the just formed incision. The needle-knife
actuator 46 is then disengaged, i.e. unthreaded, from the
proximal end 60 of the needle-knife conduit 44 and the
needle-knife wire 48 withdrawn so that a find guide wire 58
can be accommodated in the conduit 44 of the needle-knife
device 42. The guide wire 58 is advanced so as to protrude
from the distal end of the needle-knife conduit 42, as shown in
FIG. 5. Care is desirably taken to avoid excessive overfeed of
the guide wire. To that end, the procedure may be fluoroscopi-
cally monitored and/or indicia may be provided on the guide
wire so as to communicate to the surgeon the relative dispo-
sition of the guide wire 58 and the needle-knife conduit 44.

[0039] As noted above, the incision is desirably dilated to
accommodate, e.g., the overtube 10. Accordingly, the dilating
needle-knife device of the invention provides an elongated
balloon 54 that may be selectively inflated while the needle-
knife conduit is disposed to traverse the incision, thereby to
dilate the same. In the illustrated embodiment, the dilating
balloon 54 has a relatively low profile so as to avoid over
dilation and the potential for tearing of the organ wall. The
balloon is elongated in the illustrated embodiment so that the
disposition of the needle-knife conduit 44 relative to the inci-
sion is less critical. In that regard, it is to be recalled that
during the procedure, the incising and dilating procedure are
observed through the endoscope 40 disposed in the overtube
10. However, during the dilating process, the visualization is
limited to the gastric cavity side of the incision. The elongated
balloon 54 also ensures that there will be uniform dilation of
the stomach wall which may vary in thickness from patient to
patient and from one locus to another. The length of the
balloon is substantially greater than its diameter following
inflation. More specifically, the balloon length is at leastabout
twice the inflated diameter and more preferably about three to
five times the inflated diameter, as shown in FIG. 5.

[0040] While the dilating needle-knife device 42 shown in
FIG. 3 et seq has been described above in particular with
reference to the process of incising the gastric wall to provide
access to the peritoneal cavity and the dilation of the just
incised wall, the dilating needle-knife device may be used in
connection with a variety of other endoscopic procedures,
including subsequent diagnostic and/or surgical procedures
within the peritoneal cavity during transgastric perito-
neoscopy. Indeed, the ability to sequentially incise and dilate
using a single instrument to allow access to and selective
passage into various organs and body passages minimizes the
need to repeatedly exchange instruments through the acces-
sory channel of the endoscope, thus reducing the steps of the
procedure and minimizing the chance that the incision point
will be lost. This potentially reduces the duration, cost and
risks of the-procedure.

[0041] As noted above, although the dilating needle-knife
device we have developed can be used to substantial advan-
tage according to the invention, as noted above, independent
instruments may be sequentially used to accomplish the incis-
ing and dilating steps of the process. Thus, instead of the
dilating needle-knife device described herein above, a con-
ventional needle-knife can be fed through the accessory chan-
nel of the endoscope to the site to be incised, foot pedal or
otherwise actuated to suitably heat the needle-knife which is
then disposed relative to the target wall to form the desired
incision. To locate and maintain the patency of the thus
formed incision, the needle-knife is advanced through the
incision. Thereafter according to the invention, so that dila-
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tion of the incision can be carried out, the needle-knife wire is
removed from the needle-knife conduit and replaced by a
guide wire as described in detail above. Then the needle-knife
device is removed from over the guide wire and replaced with
a dilating balloon catheter which is threaded over the guide
wire, through the accessory channel of the endoscope, and
through the incision. Finally the balloon catheter is inflated to
effect the desired dilation of the incision.

[0042] As is evident from the foregoing, while the incising
and dilating steps can be accomplished sequentially, with
independent instruments sequentially exchanged and actu-
ated, that process requires the provision of additional instru-
ments and additional steps which can compromise the effi-
ciency of the procedure and increase the risk of error.

[0043]  As briefly described above with reference to FIG. 6,
according to the invention, to gain access to the peritoneal
cavity via theintestinal tract, a flexible overtube 10 of suitable
length is introduced via the esophagus 34, or colorectally,
preferably with an endoscope 40 disposed therewithin to steer
and guide the overtube to a target portion of the digestive
tract. Once so located, with the distal end of the overtube and
endoscope in opposed facing relation to the target site for
penetration through the wall of the digestive tract, an incising
device, preferably the above-described dilating needle-knife
device 42, is advanced through an accessory channel of the
endoscope 40 so to protrude beyond the endoscope. The
needle-knife 48 is then actuated to protrude from the distal
end of the needle-knife conduit 44 as shown in FIG. 7. The
balloon 54 of the dilating device should be fully deflated
before introduction through the endoscopic channel. The cre-
ation of a vacuum in the balloon with a syringe or the like
applied to port 56 will thus facilitate insertion. A lubricant
may be provided to the balloon 54 and outer surface of the
device 42 to facilitate conduct to the target site through the
endoscope 40. A silicone lubricant is preferred in that regard.

[0044] Once the needle-knife device is properly located,
the incision line is determined and the needle-knife device is
elevated using a conventional elevator associated with the
accessory channel, or by displacing the entire distal tip of the
endoscope 40, to move the needle-knife up and down the
incision line as shown by arrow C in FIG. 7. The electrosur-
gical unit (not shown) is then actuated so that electric current
flows to the needle-knife wire 48 thereby to substantially heat
the needle-knife so that the instrument is ready to incise the
stomach wall. Actuation may be effected in any desired man-
ner, for example using a switch (not shown) provided on the
actuator 46, with a foot pedal, or with another remote actua-
tion device.

[0045] The needle-knife 48 is moved along the previously
established incision line to simultaneously cut and cauterize
the tissue. Once the incision has been completed while apply-
ing a continuous motion, the electrosurgical unit is turned off
and the needle-knife 48 is retracted. Once the stomach wall
has been incised, and the needle-knife retracted, the needle-
knife device 42 is advanced so as to be disposed fully through
the stomach wall as shown in FIG. 8. Again, the balloon of the
dilating device should be fully deflated before introduction
through the incision in the stomach wall. The needle-knife
dilating device is advanced until the balloon is positioned
essentially in the stricture defined by the incision through the
gastric wall. Radiopaque markers may be incorporated on the
conduit 44 and/or within the balloon 54 as visual markers for
proper positioning.

May 7, 2015

[0046] The needle-knife actuator 46 with attached needle-
knife wire 48 is then removed from the needle-knife conduit
44 and a guide wire 58 is fed therethrough in its stead. Thus,
in the unlikely event that the needle-knife is displaced so as to
be removed from the incision in the stomach wall, the incision
is located by the guide wire and the needle-knife device can be
readily re-placed to complete its dilating function. Once the
guide wire 58 has been fed through the needle-knife conduit
44 and the needle-knife device is disposed so that the balloon
traverses the incision in the stomach wall 36, the balloon 54 is
inflated, preferably while monitoring the balloon pressure
using, e.g.. a manometer, to effect a suitable dilation of the
stomach wall, as shown in FIG. 9, to allow subsequent inser-
tion of the overtube therethrough. Although the balloon 54 of
the dilating device can be filled with air, it is preferably
selectively filled with liquid. Liquid creates maximum radial
pressure in the balloon for a more effective dilation of stric-
tures. If desired, the balloon can be filled with a mixture of
water or saline and contrast for fluoroscopic observation of
the procedure.

[0047] Once the dilating function has been achieved the
dilating balloon 54 is deflated by applying suction to the
balloon lumen via port 56. The overtube and endoscope are
then advanced. Once the incision and dilating function of the
dilating needle-knife have been completed, the needle-knife
device 42 can be removed from the endoscope accessory
channel and other instruments disposed therethrough in con-
nection with diagnostic and/or therapeutic procedures to be
performed within the peritoneal cavity thereafter. Once the
overtube has been properly disposed to traverse the incision in
the stomach wall, the balloons 22, 24 of the overtube 10 are
inflated to anchor the overtube with respect to the gastric wall
36, as described hereinabove. As noted above, the proximal
balloon 22 on the overtube conduit 12 may be inflated in
advance of the distal balloon and indeed in advance of dis-
placement of the overtube through the dilated incision in the
stomach wall. Pre-dilating the proximal balloon 22 ensures
that over insertion of the overtube 10 will be avoided (see
FIG. 10). Avoiding over insertion is particularly desirable at
this juncture as the peritoneal cavity has yet to be insufflated
and thus it is desirable to avoid potential damage or injury to
the structures within the peritoneal cavity that may result
from over insertion. Once the overtube is in place, traversing
the incision in the stomach wall, the distal balloon 24 is
inflated to complete the anchoring process, as shown in FIG.
11. Although the balloons of the overtube can be filled with
air, they are preferably selectively filled with liquid. Liquid
creates maximum radial pressure in the balloon for a more
effective anchoring of the overtube. If desired, the balloon can
be filled with a mixture of water or saline and contrast for
fluoroscopic observation of the procedure.

[0048] Once the overtube has been suitably anchored with
anchoring balloons is 22, 24, or other anchoring mechanism,
the endoscope 40 may be advanced beyond the distal end of
the overtube as shown in FIG. 12 so that the structures dis-
posed within the peritoneal cavity can be observed, e.g., for
diagnostic purposes. As with conventional endoscopic intra-
abdominal procedures, gas is desirably injected via the endo-
scope to insufflate the peritoneal cavity to enable e.g,
manipulation of the endoscope and a clear view of the struc-
tures of interest within the peritoneal cavity. Additional media
can be injected via port 62 in valve housing 14, as deemed
necessary or desirable. Once the endoscope has been thus
disposed, a variety of endoscopic procedures can be carried
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out in the manner similar to procedures conducted during
Laparoscopy. Thus, a variety of diagnostic, therapeutic and/
or surgical accessories may be fed through the accessory
channel(s) 64 of the endoscope, and dissected tissue and the
like removed therethrough. In the even material is too volu-
minous to be readily extracted through the accessory channel
64 of the endoscope 40, it can be severed and clamped at the
end of the endoscope and removed through the larger diam-
eter overtube 10. The endoscope 40 can then be re-placed for
subsequent visualization and procedures.

[0049] Asisevident, a variety of surgical procedures can be
performed using the transgastric approach described herein
above. For example, procedures such as biopsy, the lysis of
adhesions, the application of the ligating clips to fallopian
tubes for tubal ligation purposes, providing anastomotic cou-
plings between adjacent segments of intestine or between the
stomach and the portion of the intestine to bypass a diseased
organ segment, gallbladder removal (which is discussed in
greater detail below), appendectomy, hysterectomy, and/or
other organ removal, and similar such surgical procedures. If
additional viewing or instrument delivery is desired beyond
that which can be provided though a single overtube, a second
overtube can be fed through the digestive tract, colorectally.
Thus, it can be seen that with the peritoneal access approach
disclosed herein above, at least two passages for endoscopes
and instruments can be provided so as to accommodate vir-
tually any micro-surgical procedure within the peritoneal
cavity.

[0050] Once the intra-abdominal procedure has been com-
pleted, the endoscope 40 is retracted into the overtube 10 and
at least the distal balloon 24 of the overtube 10 is deflated by
applying suction to the inflation port 28. The overtube and
endoscope therewithin are then retracted in the illustrated
example into the gastric cavity whereupon, if not previously
deflated, the proximal balloon 22 of the overtube 10 is pref-
erably deflated as well. At this point, however, an incision 66
in the gastric wall remains and must be closed, preferably
with a mechanical fastener, to complete the procedure. In
accordance with a preferred embodiment of the invention,
clip fixing devices 68 are used to close the incision. More
specifically, clip fixing device applicators 70 for passage
through the accessory channel 64 of an endoscope 40 and clip
fixing devices 68 of various sizes are commercially available.
Since clip fixing devices 68 are among the most easily
manipulated and applied of the currently available endoscopi-
cally applied ligating devices, the use of clip fixing devices 68
to close the incision 66 is presently preferred. However, other
mechanical fasteners such as sutures, staples and other com-
mercially available ligating devices can be applied endo-
scopically, and/or another incision closing process or proce-
dure canbe used as deemed necessary or desirable to close the
incision.

[0051] FIG. 13 schematically illustrates the distal end of the
endoscope 40 with a loaded clip fixing device applicator 70
projecting therebeyond, poised for application to close the
incision 66 remaining after removal of the overtube 10 from
the gastric wall. The clip fixing device 68 includes first and
second arms 72 terminating in a tissue gripping structure 74.
To close the incision, the distal end of one clip fixing device
arm is contacted so as to engage the tissue on one side of the
incision 66, as shown in F1G. 14. Then, as shown in FIG. 15,
the clip fixing device 68 is manipulated so that the distal end
of the other clip arm engages the tissue on the opposite side of
the incision 66 so that the clip 68 is engaged with tissue on
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both sides of the incision. The clip fixing device actuator 70 is
then actuated to close the clip fixing device 68 and clamp the
tissue therebetween so as to close the associated portion of the
incision, as shown in FIG. 16. Depending upon the size of the
incision 66, one or more additional clip fixing devices 68 may
be applied. In the illustrated embodiment (FIG. 17) a second
clip fixing device 68 is applied to securely close the incision.

Example

[0052] We evaluated the feasibility, efficacy and safety of
an endoscopic trans-gastric approach to the peritoneal cavity
in a porcine model with long-term survival. Methods: 45-50
kg pigs had initial endoscopic needle-knife incisions of the
gastric wall followed by balloon dilation/electrocautery of
incision under general anesthesia using sterile techniques.
Antibiotic irrigation of stomach was performed prior to initial
incision for pigs #3,4,5. The endoscope underwent high level
disinfection followed by gas sterilization and was advanced
via sterile overtube into the peritoneal cavity for perito-
neoscopy and liver biopsy. The gastric incision was subse-
quently closed with clip fixing devices. The pigs were sacri-
ficed at 14 days. Peritoneal cultures, endoscopic and
pathologic examinations were performed.

[0053] Results: 5 pigs had gastric incisions that were easily
performed with rapid access to the peritoneal cavity using a
sterile endoscope. Insufflation of the peritoneal cavity was
quick and the view of the intra-abdominal organs was spec-
tacular. The intra-abdominal and pelvic organs were readily
seen and accessed for complete examination. Directed liver
biopsies were easily performed and closure of gastric incision
was successful in all pigs. All pigs were able to tolerate a
regular diet within 24 hours, eat heartily and thrive over the
next 14 days with a mean weight gain of 7.1 pounds (£2.6
pounds, 95% C.I. (3.87,10.3). Endoscopic follow-up of the
stomach was normal. 4/5 pigs had negative follow-up cul-
tures. 1/5 pig had Proteus sp. Grossly, 2/5 pigs had normal
stomachs, pathologically 2/5 pigs had microabscesses (pigs
#1,2) and 1/5 pig had remote inflammation only. None of the
pigs that had antibiotic irrigation of the stomach developed
microabscesses.

[0054] Conclusion: This study is the first to show that the
transgastric endoscopic access of the peritoneal cavity with
prolonged survival is feasible in the porcine model. This
suggests that the endoscopic/transgastric approach to the
peritoneal cavity may have potential for a wide range of
surgical interventions.

[0055] Flexible endoscopic surgery and examination have
been described above with reference to accessing the perito-
neal cavity through the wall of the digestive tract for exami-
nation and surgical procedures. One such surgical procedure
is flexible endoscopic cholecystectomy (FEC) which refers to
the removal of the gall bladder via the digestive tract using the
flexible endoscope. More particularly, FEC proposes to
access the peritoneal cavity via the digestive tract and, in
particular, the intestinal wall, in this case rather than the
stomach wall for excision and removal of the gall bladder. The
steps involved in this procedure would include insertion of the
endoscope into the intestines, incision through the bowel wall
for passage of the endoscope into the peritoneal cavity,
removal of the gall bladder, closure of the intestinal wall
incision and removal of the endoscope.

[0056] Since the first cholecystectomy in 1882, the proce-
dure has become widespread with over 500,000 performed
annually in the United States alone. The safety of this proce-
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dure has improved with the overall mortality rate decreasing
from 6.6% in 1932 to 1.8% in 1952 and 0.17% in 1989 with
a general complication rate around 4.4-4.9%. A major disad-
vantage of this procedure is the need for a relatively large
incision of skin, subcutaneous flat tissue, and abdominal wall
muscles leading to prolonged healing of the postoperative
wound with significant pain and disability. Furthermore,
large incisions are associated with an increased risk of infec-
tion and development of postoperative hernias.

[0057] Laparoscopic cholecystectomy was reported first in
the late 1980s and was an attractive option because of the
smaller incisions used. Initially, it was used only sporadically
in few centers in Europe because of the novelty of this unfa-
miliar approach to cholecystectomy in the United States.
However, with advances in laparoscopic instrumentation and
the obvious advantages of microsurgical technique over open
surgery (small skin incision, minimal injury to the tissues,
short postoperative hospital stay, etc.), there was widespread
acceptance of laparoscopic cholecystectomy as the ideal
technique for cholecystectomy. Although the mortality rate is
low 0.07% a major drawback remains the necessity of enter-
ing into peritoneal cavity via at least 3 separate skin incisions,
resulting in postoperative scars, possible infection and post-
operative hernias.

[0058] We propose FEC as the next step in the development
of minimally invasive cholecystectomy. This procedure will
consist of upper endoscopy via an already existing natural
entrance (mouth), incision of the gastric or intestinal wall to
enter the peritoneal cavity, removal of the gallbladder and
closure of the incised wall. Thus, FEC will not require skin
incision. This will result in a perfect cosmetic effect, entirely
eliminating the possibility of postoperative hernias. As nerves
and muscles of abdominal wall will not be incised, FEC will
be painless. This makes FEC potentially an outpatient proce-
dure.

[0059] In the state of Maryland alone, 9993 cholecystecto-
mies were performed in 1992. In 1996 the average total
charge for an in-hospital laparoscopic cholecystectomy was
$13,940 and $15,380 for an open cholecystectomy. Average
length of stay for a laparoscopic cholecystectomy was 3.37
days and was 6.12 days for open cholecystectomy.

[0060] Flexible endoscopic cholecystectomy is evidently a
less invasive procedure than traditional cholecystectomy with
a expected reduction in post-operative morbidity such as
abdominal pain. As a minimally invasive procedure, flexible
endoscopic cholecystectomy (FEC) may theoretically be per-
formed on an out-patient basis and at least realize a shortened
or no-hospital stay. The reduced hospital stay and less inva-
sive characteristics of the procedure would produce a signifi-
cant cost saving as compared to existing laparoscopic and
surgical cholecystectomy. Moreover, the absence of external
scars make the procedure cosmetically perfect.

[0061] The instruments preferably utilized for this proce-
dure include the instruments described above. More specifi-
cally, the instrument proposed for performing FEC include a
flexible peritoneoscope which is actually the two-part assem-
bly described above including on the one hand a flexible
endoscope 40 with large accessory channel(s) 64 for the
passage of micro-surgical devices and an outer sheath or
overtube 10 for maintaining sterility of the endoscope and
defining a path for the endoscope from outside the patient’s
oral cavity to and through the wall of the digestive tract.
[0062] Anendoscopicknifeis a further instrument required
for the implementation of this surgical procedure for making
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an incision in the bowel wall and for assisting in excision of
the target tissue, such as the gallbladder. The endoscopic
knife is preferably electro-cautery to minimize bleeding fol-
lowing incision. This instrument may additionally have a
video chip for additional imaging. Various accessories are
further provided for the peritoneoscope, such as endoscopic
dissecting forceps for dissection and ligation of the cystic
artery, veins, and cystic duct; an endoscopic clip applicator
other suturing or ligating device to ligate vessels, close tissue
planes and close the bowel incision; and grabbing forceps for
extraction of the gallbladder and/or other target tissue.
[0063] While the invention has been described in connec-
tion with what is presently considered to be the most practical
and preferred embodiment, it is to be understood that the
invention is not to be limited to the disclosed embodiment, but
on the contrary, is intended to cover various modifications and
equivalent arrangements included within the spirit and scope
of the appended claims.

What is claimed is:

1. A method for incision and dilation to provide access
through a wall of an organ or body passage, comprising:

a) providing an overtube having a distal end including first
and second longitudinally spaced-apart and separately
inflatable balloons, the overtube defining a lumen;

b) inserting an endoscope through the lumen of the over-
tube, the endoscope having an accessory channel,

¢) advancing the overtube to a location adjacent the wall,

d) providing an incising/dilating device through the acces-
sory channel of the endoscope, the incising/dilating
device adapted to sequentially incise and dilate tissue;

e) incising an opening in the wall of the organ or body
passage distal of the overtube with the incising/dilating
device;

f) after the wall is incised, dilating the incised opening in
the wall of the organ or body passage with the incising/
dilating device;

¢) advancing the overtube through the wall; and

h) inflating the balloons of the overtube on opposing sides
of the wall to removably secure the overtube relative to
the wall.

2. The method of claim 1, further comprising:

deflating the incising/dilating device; and

retracting at least the incising portion of the incising/dilat-
ing device relative to the wall.

3. The method of claim 2, wherein deflation of the incising/
dilating device is effected prior to insertion of the overtube
through the dilated tissue.

4. The method of claim 1, further comprising insertion of a
guide wire through the opening after the step of incising and
before the step of advancing the overtube through the wall.

5. The method of claim 1, wherein the incising/dilating
device includes a conduit having a proximal end and a distal
end, an elongate dilating balloon provided at the distal end of
the conduit, an inflation lumen extending along the conduit
for inflating the balloon, a needle knife extendable distally
relative to the dilating balloon, and a proximal actuator
coupled to the needle knife and the proximal end of the
conduit to effect longitudinal displacement of the needle
knife relative to the distal end of the conduit and the dilating
balloon.

6. The method according to claim 5, wherein the proximal
actuator and the needle knife are removable from the conduit
and the dilating balloon.
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7. The method according to claim 6, wherein a threaded
connection is provided between the proximal actuator and the
proximal end of the conduit.

8. The method according to claim 5, wherein the retracting
includes retracting the needle knife relative to the balloon.

9. The method according to claim 5, wherein the needle
knife is an electrosurgical knife adapted to cut and cauterize
tissue of the wall.

10. The method according to claim 5, wherein the dilating
balloon has an inflated diameter, and alength at least twice the
inflated diameter.

11. The method according to claim 9, wherein the dilating
balloon has an inflated diameter, and a length three to five
times the inflated diameter.

12. The method according to claim 1, wherein the advanc-
ing the overtube to a location occurs through a natural body
orifice and within a natural body lumen.

13. A method for incision and dilation to provide access
through a wall of an organ or body passage, comprising:

a) incising the wall with a needle knife to create an incision

in the wall;

b) inserting an inflatable elongate dilating balloon across

the incision;

¢) inflating the dilating balloon to dilate the incision in the

wall;

d) deflating the dilating balloon; and

¢) advancing an overtube through the dilated incision in the

wall;

) removably securing the overtube within the dilated inci-

sion in the wall.

14. The method according to claim 13, further comprising:

inserting a guide wire through the incision before the over-

tube is advanced therethrough.

15. The method according to claim 13, wherein the needle
knife and the elongate balloon are coupled to a common
instrument.

16. The method according to claim 15, wherein the needle
knife is retractable relative to the dilating balloon.

17. The method according to claim 13, wherein the needle
knife and the elongate balloon are extended through an acces-
sory channel of an endoscope, and the endoscope extends
through the overtube.

18. The method according to claim 13, wherein the over-
tube includes proximal and distal spaced-apart and separately
inflatable balloons, and the removably securing includes
inflating the proximal and distal balloons on opposite sides of
the wall to secure the overtube relative to the wall.

19. The method according to claim 18, wherein the proxi-
mal balloon is inflated prior to inflation of the distal balloon to
function as a stop for advancement of the overtube through
the wall.

20. The method according to claim 13, wherein the needle
knife is an electrosurgical knife adapted to cut and cauterize
tissue of the wall.

21. The method according to claim 13, wherein the dilating
balloon has an inflated diameter, and alength at least twice the
inflated diameter.

22. The method according to claim 13, wherein the dilating
balloon has an inflated diameter, and a length three to five
times the inflated diameter.

23. A method for incision and dilation to provide access
through a wall of an organ or body passage, comprising:
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a) providing a device including an elongate dilating bal-
loon and a needle knife longitudinally displaceable
through the dilating balloon;

b) creating an incision in the wall with the needle knife;

¢) advancing the dilating balloon through the incision;

d) inflating the dilating balloon to dilate the incision;

e) retracting the needle knife; and

f) deflating the dilating balloon.

24. The method according to claim 23, wherein the needle
knife is retracted relative to the dilating balloon prior to
advancing the dilating balloon through the incision.

25. The method according to claim 23, further comprising:

advancing a guide wire through the incision prior to dilat-
ing the dilating balloon.

26. The method according to claim 25, further comprising:

decoupling the needle knife from the dilating balloon; and

withdrawing the needle knife from within the dilating bal-
loon,
both prior to advancing the guide wire.

27. The method according to claim 23, wherein the step of
creating an incision includes applying a cautery current to the
needle knife.

28. The method according to claim 23, wherein the dilating
balloon has an inflated diameter, and alength at least twice the
inflated diameter.

29. The method according to claim 23, wherein the dilating
balloon has an inflated diameter, and a length three to five
times the inflated diameter.

30. The method according to claim 23, further comprising
advancing an overtube through the dilated incision.

31. The method according to claim 30, further comprising
removably securing the overtube to the tissue at the dilated
incision.

32. The method according to claim 30, wherein an endo-
scope extends through the overtube.

33. The method according to claim 32, wherein the endo-
scopeincludes an accessory channel, and the dilating balloon
and the needle knife are extended through the accessory chan-
nel prior to the steps of creating, advancing and inflating.

34. The method according to claim 23, further comprising:

providing an endoscope with an accessory channel, and the
dilating balloon and the needle knife are extended
through the accessory channel prior to the steps of cre-
ating, advancing and inflating,

35. A method for incision and dilation to provide access

through a wall of an organ or body passage, comprising:

a) incising the wall with a needle knife to create an incision
in the wall;

b) inserting a deflated inflatable elongate dilating balloon
to extend across the incision in the wall;

¢) inserting a guide wire to extend through the incision in
the wall;

d) inflating the dilating balloon to dilate the incision in the
wall;

e) deflating the dilating balloon; and

f) retracting the dilating balloon from the incision in the
wall

36. The method according to claim 35, further comprising:

advancing an overtube through the dilated incision in the
wall, the overtube defining a central lumen.

37. The method according to claim 36, wherein the needle
knife and the dilating balloon are advanced through the over-
tube prior to advancing the overtube through the incision in
the wall.
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38. The method according to claim 36, further comprising:

anchoring the overtube to the wall.

39. The method according to claim 35, wherein the over-
tube is advanced with an endoscope extending within the
central lumen of the overtube.

40. The method according to claim 35, wherein the dilating
balloon has a length defining a longitudinal axis, and the
needle knife and guidewire each extend coaxially with the
dilating balloon during use.

41. The method according to claim 35, wherein the dilated
balloon is deflated prior to being retracted.

42. The method according to claim 35, further comprising
retracting the needle knife prior to inserting the deflated dilat-
ing balloon across the incision.

43. The method according to claim 42, wherein the needle
knife is retracted into the dilating balloon prior to inserting the
deflated dilating balloon across the incision.

44. The method according to claim 35, further providing an
instrument including a conduit having a proximal end and a
distal end, the dilating balloon provided at the distal end of the
conduit, an inflation lumen extending along the conduit for
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inflating the balloon, the needle knife extendable distally
relative to the dilating balloon, and a proximal actuator handle
coupled to the needle knife and to the proximal end of the
conduit to effect longitudinal displacement of the needle
knife relative to the distal end of the conduit and the dilating
balloon.

45. The method according to claim 44, wherein the step of
incising the wall includes applying a cautery current to the
needle knife

46. The method according to claim 35, wherein the dilating
balloon has an inflated diameter, and alength at least twice the
inflated diameter.

47. The method according to claim 35, wherein the dilating
balloon has an inflated diameter, and a length three to five
times the inflated diameter.

48. The method according to claim 35, wherein the needle
knife and the elongate balloon are coupled as part of a com-
mon instrument, and the common instrument is inserted
within an accessory channel of an endoscope.
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