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[57] ABSTRACT
Operating channel/insufflation port assemblies are dis-

closed herein which facilitate the operation of percutan-
eous surgical procedures with remotely operable instru-
mentation. In one of the disclosed assemblies, an operat-
ing channel/insufflation port member-defines an operat-
ing channel sized to receive remotely operable instru-
mentation, and an insufflation lumen. The port assembly
is anchorable in place, extending percutaneously into
the stomach with remotely operable instrumentation
being advanceable through the operating channel and
into the stomach, and with CO; being passable into the
stomach through the insufflation lumen. An insufflation
valve member, connectable to said insufflation port,
provides means for variably controlling the supply of
COz into the stomach while a sealing member prevents
gas leakage through the operating channel during oper-
ation/insufflation by providing a seal between the port
member and the remotely operable instrumentation
received therethrough.

In a second disclosed assembly, the operating channel-
/insufflation port member defines an operating channel
sized to receive remotely operable instrumentation, and
a dual purpose inflation/insufflation lumen. The port
assembly is anchorable in place by a balloon which is
inflatable through the inflation/insufflation lumen.
After the balloon has been inflated, an inflation/insuffla-
tion tube within the inflation/insufflation lumen is ad-
vanced to seal the inflated balloon and open an insuffla-
tion port, through which a positive pressure may be
maintain within the stomach during a subsequent surgi-
cal procedure performed through the operating chan-
nel. Also provided are a set of seals which prevent gas
leakage both during and after operation/insufflation.

7 Claims, 8 Drawing Sheets
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OPERATING CHANNEL/INSUFFLATION PORT
ASSEMBLIES

REFERENCE TO RELATED APPLICATIONS
AND PATENT

This application is a continuation-in-part of co-pend-
ing U.S. patent application, Ser. No. 608,339, filed on
Nov. 2, 1990 U.S. Pat. No. 5,088,979 and entitled
Method for Esophageal Invagination and Devices use-
ful therefor which application is a continuation-in-part
of a prior U.S. patent application, Ser. No. 595,977, filed
Oct. 11, 1990 and entitled Method and Device for
Esophageal Invagination, now abandoned. The above
referenced U.S. patent application, Ser. No. 608,339,
has been allowed and U.S. Pat. No. 5,088,979 is being
issued thereon on the date of the filing of this applica-
tion, Feb. 18, 1992,

BACKGROUND OF THE INVENTION AND
INCORPORATION BY REFERENCE

The present invention relates to operating channel-
/insufflation port assemblies which are useful in a tech-
nique for minimally-invasive invagination of the esoph-
agus at the gastroesophageal junction described in the
above referenced co-pending patent application, Ser.
No. 608,339, the complete disclosure of which is hereby
incorporated by reference. The operating channel/in-
sufflation port assemblies described and claimed herein
are useful for other minimally-invasive techniques as
well in which an operation is performed percutaneously
with remotely operable instrumentation through an
operating port while a positive internal pressure is main-
tained during the operation.

SUMMARY OF THE INVENTION

Generally speaking, the present invention provides
new and improved devices which are useful in a tech-
nique for minimally-invasive invagination of the esoph-
agus at the gastroesophageal junction. The present in-
vention specifically provides operating channel/insuf-
flation port assemblies which are useful for performing
the above mentioned technique, as well as other mini-
mally-invasive techniques where an operation is to be
performed percutaneously with remotely operable in-
strumentation through an operating port and a positive
internal pressure is to be maintained during the opera-
tion.

According to one embodiment, an operating channel-
/insufflation port assembly includes an operating chan-
nel/insufflation port member which defines an operat-
ing channel sized to receive remotely operable instru-
mentation, and an insufflation lumen. The port assembly
is anchorable in place, extending percutaneously into
the stomach with remotely operable instrumentation
being advanceable through the operating channel and
into the stomach, and with CO; being passable into the
stomach through said insufflation lumen. An insufficient
valve member, connectable to said insufflation port,
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CO; into the stomach while a sealing member prevents
gas leakage through the operating channel during oper-
ation/insufflation by providing a seal between the port
member and the remotely operable instrumentation
received therethrough.

In a second disclosed embodiment, an operating
channel/insufflation port member defines an operating
channel sized to receive remotely operable instrumenta-
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tion, and a dual purpose inflation/insufflation lumen.
The port assembly is anchorable in place by a balloon
which is inflatable through the inflation/insufflation
lumen. After the balloon has been inflated, an inflation-
/insufflation tube within the inflation/insufflation
lumen is advanced to seal the inflated balloon and open
an insufflation port, through which a positive pressure
may be maintain within the stomach during a subse-
quent surgical procedure performed through the oper-
ating channel. Also provided are a set of seals which
prevent gas leakage both during and after operation/in-
sufflation.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1a-d illustrate an operating channel/insuffla-
tion assembly which provides percutaneous access into
the stomach for introduction of a remotely operable
instrument, and also provides for the insufflation of the
stomach. FIG. 1a is a side elevational view of a com-
plete assembly.  FIGS. 15-d illustrate enlarged cross-
sectional views of portions of the assembly at various
stages of operation. FIG. 1b shows an implanted operat-
ing channel/insufflation port 110, balloon inflation noz-
zle 130, and insufflation valve 140, with nozzle 130 and
valve 140 detached from their respective connection
ports. In FIG. 1c, tapered portion 111 of port 110 has
been severed, and remotely operable instrument 50 has
been inserted through central operating channel 114.
Also in FIG. 1c, insufflation valve 140 has been at-
tached to insufflation port 115 for insufflation of the
stomach through insufflation lumen 116, and sealing
member 150 has been placed about port 110 and posi-
tioned in sealing engagement with remotely operable
instrument 50, thus preventing gas leakage through
operating channel 114 during the operation/insuffla-
tion. In FIG. 1d, remotely operable instrument 50 has
been removed, insufflation valve 140 has been detached,
and seal cap 160 has been placed about port 110, sealing
access to and from the stomach.

FIGS. 2a-d illustrate enlarged cross-sectional views
of portions of a second operating channel/insufflation
assembly at various stages of operation. FIG. 2a shows
cross-sectioned portions of an operating channel/insuf-
flation port 210 with balloon 218 in a deflated state. In
FIG. 2b, tapered portion 211 of port 110 has been re-
moved, and sealing member 250 and inflation/insuffla-
tion member 298 have been placed into their respective
positions for sealing of the operating channel 214 and
for inflation of balloon 218. Also in FIG. 2b insufflation
valve 240 has been attached to inflation/insufflation
member 298 for inflation of balloon 218. In FIG. 2,
remotely operable instrument 50 has been placed in
position for remote percutaneous operation, and infla-
tion/insufflation member 298 has been advanced into
position for insufflation of the stomach. In FIG. 14,
remotely operable instrument 50 has been removed,
insufflation valve 240 has been detached, and seal plugs
260 and 270 have been placed into operating channel
214 and connector 298a respectively, sealing access to
and from the stomach.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

For the purposes of promoting an understanding of
the principles of the invention, reference will now be
made to the embodiment illustrated in the drawings and
specific language will be used to describe the same. It
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will nevertheless be understood that no limitation of the
scope of the invention is thereby intended, such alter-
ations and further modifications in the illustrated de-
vice, and such further applications of the principles of
the invention as illustrated therein being contemplated
as would normally occur to one skilled in the art to
which the invention relates.

An operating channel/insufflation port assembly use-
ful for the introduction of a remotely operable instru-
ment 50 will now be discussed in specific detail in rela-
tion to FIGS. 1a-d. Operating channel/insufflation port
assembly 100 includes guide wire 105, operating chan-
nel/insufflation port 110, skin flange 120, attachable
balloon inflator nozzle 130, attachable insufflation valve
140, sealing member 150, and seal cap 160.

An operating channel/insufflation port may be percu-
taneously opened into the stomach by 1) percutaneously
introducing a guide wire into the stomach, 2) using an
endoscopic to snare the guide wire and retract it
through the mouth, 3) advancing a graduated dilator
operating channel port assembly transorally over the
guide wire under tension and partially out through the
skin, and 4) anchoring the assembly into place. Specifi-
cally, guide wire 105 is first percutaneously introduced
into the stomach, and an endoscope is introduced tran-
sorally into the stomach and used to snare guide wire
105 and retract it through the mouth. Operating chan-
nel/insufflation port 110 is then transorally advanced
over guide wire 105 under tension and partially out
through the skin. After removing guide wire 105, skin
flange 120 is placed over the tubular portion of port 110
and advanced toward the skin. Attachable balloon infla-
tor nozzle 130 is then attached to inflation port 112 and
CO; is injected therethrough and into balloon 118,
through inflation lumen 113 which is connected thereto,
thus inflating balloon 118 in place with the stomach.
Skin flange 120 is then adjusted against the skin to se-
cure port 110 into place. The tapered distal portion 111
of operating channel/insufflation port 110 is then cut off
at mark 111', thereby opening access into the stomach
through operating channel 114.

When connected to insufflation port 115, insufflation
valve 140 is operated to provide a supply of CO; into
the stomach through insufflation lumen 116 and out
insufflation opening 117. By turning cock 142, the sup-
ply of COz into the stomach may be variably controlled
and adjusted as needed.

Operating channel/insufflation port 110 is preferably
made of flexible material which matches the elasticity of
the tissue surrounding it when implanted. Silicone is
believed to be particularly suited for this purpose. To
provide additional strength and stability during implan-
tation, tapered portion 111 of port 110 has 2 lumen 104
of only enough size to receive wire guide 105. As previ-
ously discussed, tapered portion 111 is severed after
implantation to expose central operating channe] 114,
thereby providing access into the stomach for remotely
operable instrumentation which is to be used in con-
Jjunction with the operation to be performed.

Skin flange 120 is also made of silicone, and includes
of a disc shaped flange 121 and a tubular handle portion
122. Slot 123 facilitates the advancing of flange 120
along port 110. Seal cap 150 seals the end of port 110,
attaching thereabout to form a sealing fit between de-
tent 151 of seal cap 150 and indentation 119 of port 110,

FIGS. 1b-d illustrate enlarged cross-sectional views
of portions of the assembly at various stages of opera-
tion. FIG. 1b shows an implanted operating channel/in-
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sufflation port 110, balloon inflation nozzle 130, and
insufflation valve 140, with nozzle 130 and valve 140
detached from their respective connection ports. In
FIG. 1b it can been seen that tapered portion 111 has a
central lumen 104 sized only to receive guide wire 105,
thus providing additional strength and stability during
implantation, while tubular portion 110z defines an
enlarged operating channel 114, sized to receive re-
motely operable instrumentation (12 mm, for example,
for a fastening assembly, and 7 mm, for a laparoscope).
Within the walls of said tubular portion 110a are defined
a balloon inflation port 112 and balloon inflation lumen
113 which connects port 112 to the interior of balloon
118. At the entrance of port 112 is seal 112a. Also de-
fined within the walls of tubular portion 110¢ is an
insufflation lumen 116, connecting exterior insufflation
port 115 to interior insufflation port 117. At the en-
trance of port 115 is seal 115a.

Also shown in FIGS. 1b-d are partial cross-sectional
views of balloon inflation nozzle 130 and insufflation
valve 140, which are connectable to ports 112 and 115
respectively. When placed into port 115, as shown in
FIG. 1c, seal 115q is opened, allowing CO; to be in-
Jjected into the stomach through valve passageway 141
and insufflation lumen 116. When valve 140 has been
removed from port 115, as shown in FIG. 1d, seal 115a
recloses. Balloon inflation nozzle 130 operates in the
same manner in relation to port 112 to inflate balloon
118 through passageway 131 and inflation lumen 113.

In FIG. 1¢, tapered portion 111 of port 110 has been
severed, and remotely operable instrument 50 has been
inserted through central operating channel 114. Also in
FIG. 1¢ insufflation valve 140 has been attached to
insufflation port 115 for insufflation of the stomach
through insufflation lumen 116. Sealing member 150 has
been placed about port 110 and positioned in sealing
engagement with remotely operable instrument 50, the
preventing gas leakage through operating channel 114
during operation/insufflation. Detent 151 of sealing
member 150 fits indentation 119 of port 110 in sealing
engagement, while interior flange 152 forms a sealing
engagement with remotely operable instrument 50 to
effectively prevent leakage.

In FIG. 14, remotely operable instrument 50 has been
removed, insufflation valve 140 has been detached, and
seal cap 160 has been placed about port 110, sealing
access to and from the stomach. So sealed, port 110 may
be kept implanted for a period of time after completion
of the above described operation in order to maintain
fixation of the stomach to the peritoneum and also pro-
vides a drainage port for the stomach.

A second operating channel/insufflation port assem-
bly will now be discussed with reference to FIGS. 2a-d.
FIGS. 2a-d illustrate enlarged cross-sectional views of
portions of operating channel/insufflation assembly 200
at various stages of operation. It is to be noted that
FIGS. 2a-d and the following discussion thereof are
addressed to the differences in structure and function
between assemblies 100 and 200. Where not indicated,
relative corresponding portions of assemblies 100 and
200 are considered to have the same construction and
purpose. With this understanding, corresponding refer-
ence numerals in the 100 and 200 series have been as-
signed for the same corresponding elements of assem-
blies 100 and 200.

FIGS. 2a shows cross-sectioned portions of an oper-
ating channel/insufflation port 210 with balloon 218 in
a deflated state. In FIG. 2g, it is seen that dilator 211 is
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threadably engaged to port 210 by cooperative thread-
ing 211q, thereby allowing for the removal of dilator to
expose operating channel 214 after implantation by
simply unscrewing dilator 211 form port 210. Dilator
211 also defines a frustoconically shaped lumen 204
there in for receiving a guide wire therethrough. FIG.
2a also shows a single dual purpose inflation/insuffla-
tion lumen 299 within port 210, which defines an en-
trance port 299¢, an inflation exit port 29954, and an
insufflation exit port 299¢, all in fluid communication
therebetween, and which thereby provides a conduit
both for the inflation of balloon 218 and the insufflation
of the stomach. By the utilization of dual purpose infla-
tion/insufflation lumen 299 in lieu of separate lumens as
described in relation to assembly 100, the overall diame-
ter of port 210 can be reduced relative to the size of the
instrumentation to be used through port 210, thereby
providing for a smaller diameter implantation and thus
a less invasive overall procedure. The manner in which
inflation/insufflation lumen 299 is utilized to provide
for both inflation and insufflation will be discussed in
relation to FIGS. 2b-c.

In FIG. 2b, dilator 211 has been removed from port
210, and sealing member 250 and inflation/insufflation
tube 298 have been placed into their respective positions
for sealing of the operating channel 214 and for inflation
of balloon 218. As is seen in FIG. 2b, sealing member
250 defines a passageway 258 for receiving inflation/in-
sufflation tube 298 therethrough and into entrance port
299q of inflation/insufflation lumen 299. Also in FIG.
2b, insufflation valve 240 has been attached to connec-
tor 2984 for inflation/insufflation tube 298, and balloon
218 is shown being inflated by the supplying of gas out
the end portion 2985 of tube 298 and through inflation

port 2995. In this configuration, plug 219 seals insuffla-.

tion exit port 299c of lumen 299, thereby preventing
insufflation and allowing for inflation of balloon 218 to
occur.

In FIG. 2, remotely operable instrument 50 has been
placed in position for remote percutaneous operation,
and inflation/insufflation tube 298 has been advanced
into position for insufflation of the stomach. By so ad-
vancing tube 298, and portion 2985 of tube 298 pushes
plug 219 out of insufflation exit port 299, thereby al-
lowing for insufflation of the stomach through tube 298.
At the same time, the advancing of tube 298 closes
inflation port 2995, thereby sealing port 2995 to cause
balloon 218 to be maintained in an inflated state.

In FIG. 14, remotely operable instrument 50 has been
removed, insufflation valve 240 has been detached, and
seal plugs 260 and 270 have been placed into operating
channel 214 and connector 298a respectively, sealing
access to and from the stomach. In this configuration,
shoulder portion 261 of seal plug 260 also acts to main-
tain connector against sealing member 250, thereby
maintaining inflation/insufflation tube 298 in position to
seal portion 2995 and keep balloon 218 in its inflated
state.

While the invention has been illustrated and de-
scribed in detail in the drawings and foregoing descrip-
tion, the same is to be considered as illustrative and not
restrictive in character, it being understood that only
the preferred embodiment has been shown and de-
scribed and that all changes and modifications that
come within the spirit of the invention are desired to be
protected.

What is claimed:
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1. An operating channel/insufflation port assembly
comprising:

an operating channel/insufflation port member, said

operating channel/insufflation port member defin-
ing an operating channel sized to receive remotely’
operable instrumentation, said port member further
defining an insufflation lumen connecting to an
insufflation port located on the exterior of said port
member;

anchoring means for anchoring said port member in

place extending percutaneously into the stomach,
with remotely operable instrumentation being ad-
vanceable through said operating channel and into
the stomach, and with gas being passable into the
stomach through said insufflation lumen;

an insufflation valve member, connectable to said

insufflation port, said insufflation valve member
including means for variably controlling the supply
of gas into the stomach through said insufflation
lumen;

operating channel sealing means for preventing gas

leakage during operation/insufflation, said sealing
means including means for providing a seal be-
tween said operating channel/insufflation port
member and remotely operable instrumentation
received therethrough; and

postoperative sealing means for sealing said operating

channel and said insufflation lumen upon removal
of said remotely operable instrumentation and said
insufflation valve member respectively.

2. The operating channel/insufflation port assembly
of claim 1 in which said anchoring means includes an
inflatable balloon, and said port member further defines
an inflation lumen an inflation entrance port and an
inflation exit port in communication therewith, the inte-
rior of said inflatable balloon being in fluid communica-
tion with said inflation exit port of said inflation lumen.

3. An operating channel/insufflation port assembly
comprising:

an operating channel/insufflation port member, said

operating channel/insufflation port member defin-
ing an operating channel sized to receive remotely
operable instrumentation, said port member further
defining a single inflation/insufflation lumen, said
inflation/insufflation lumen having, in fluid com-
munication, an entrance port, an inflation exit port,
and an insufflation exit port;

anchoring means for anchoring said port member in

place extending percutaneously into the stomach,
with remotely operable instrumentation being ad-
vanceable through said operating channel] and into
the stomach, and ‘with said insufflation exit port
positioned within the stomach, said anchoring
means including an inflatable balloon, the interior
of said inflatable balloon being in fluid communica-
tion with said inflation exit port of said inflation/in-
sufflation lumen;

an inflation/insufflation tube positionable within said

inflation/insufflation lumen, said tube being posi-
tionable in a first inflation position in which said
inflation/insufflation tube exits in fluid communica-
tion with said inflation exit port of said inflation/in-
sufflation lumen, and a second insufflation position
in which said inflation/insufflation tube exits in
fluid communication with said insufflation exit port
of said inflation/insufflation lumen;

an inflation/insufflation valve member, connectable

to said inflation/insufflation tube, said valve mem-
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ber including means for variably controlling the
supply of gas into said balloon and into the stomach
through said inflation/insufflation tube; and

operating channel sealing means for preventing gas
leakage during operation/insufflation, said sealing
means including means for providing a seal be-
tween said operating channel/insufflation port
member and remotely operable instrumentation
received therethrough.

4. The operating channel/insufflation port assembly
of claim 3 additionally comprising means for closing
said insufflation exit port during the inflation of said
balloon through said inflation exit port; means for open-
ing said insufflation exit port after the inflation of said
balloon has occurred; and means for closing said infla-
tion exit port after the inflation of said balloon and
during the insufflation of the stomach through said
insufflation exit port. :

5. The operating channel/insufflation port assembly
of claim 4 in which

said means for closing said insufflation exit port dur-

ing the inflation of said balloon through said infla-
tion exit port includes a plug positioned within said

5

10

15

20

25

30

35

45

50

55

65

8

inflation/insufflation lumen at said insufflation exit
port;

said means for opening said insufflation exit port after

the inflation of said balloon has occurred includes
said tube being advanceable to push said plug out
of said inflation/insufflation lumen; and

said means for closing said inflation exit port after the

inflation of said balloon and during the insufflation
of the stomach through said insufflation exit port
includes said inflation exit port being sealed by said
tube when said tube is advanced into said insuffla-
tion position.

6. The operating channel/insufflation port assembly
of claim 3 additional comprising postoperative sealing
means for sealing said operating channel and said infla-
tion/insufflation lJumen upon removal of said remotely
operable instrumentation and said inflation/insufflation
valve member respectively.

7. The operating channel/insufflation port assembly
of claim 5 additional comprising postoperative sealing
means for sealing said operating channel and said infla-
tion/insufflation lumen upon removal of said remotely
operable instrumentation and said inflation/insufflation

valve member respectively.
* ® x % %
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