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INFLATABLE RETRACTOR WITH INSUFFLATION

FIELD OF THE INVENTION

[0001] The present invention relates to methods and devices for providing access into a body
cavity, and more particularly to a retractor with an inflatable distal portion that can provide

insufflation.

BACKGROUND OF THE INVENTION

[0002] Access ports are widely used in medical procedures to gain access to anatomical cavities
ranging in size from the abdomen to small blood vessels, such as veins and arteries, epidural,
pleural and subarachnoid spaces, heart ventricles, and spinal and synovial cavities. The use of
access ports has become more common as they provide minimally invasive techniques for

establishing a portal for a number of procedures, such as those involving the abdominal cavity.

[0003] Many of these types of procedures involve insufflation of the abdominal cavity with CO2
gas to increase interior space for a surgical procedure. This is often achieved using an additional
port to allow gas to be passed into a body cavity to provide pressure therein to maintain
insufflation of the cavity. One challenge facing surgeons when using these access ports is
achieving initial insertion of the access ports through tissue and into a body cavity, especially in
the case of an access port that is flexible. This can be made even more difficult before the body
cavity is inflated as there are organs and other vital structures that can be directly adjacent the
puncture site where the access port is inserted through the tissue and it is necessary to prevent

damage to these organs during insertion of the ports.

[0004] Accordingly, there is a need for improved methods and devices for providing access into

a body cavity.

SUMMARY OF THE INVENTION

[0005] The present invention provides various methods and devices for accessing a body cavity.
In one embodiment, a surgical access device is provided and includes an elongate member
having a working channel extending therethrough between a proximal end and a distal end. The

elongate member can include a proximal support member configured to rest against an external
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tissue surface, a flexible elongate central portion extending distally from the proximal support
member and configured to extend through tissue, and an inflatable distal portion coupled to a
distal end of the central portion. The inflatable distal portion is movable between an initial
configuration, in which the inflatable distal portion is configured to be passed through an
incision in tissue, and an inflated configuration in which the inflatable distal portion is expanded
such that the central portion forms a working channel through the tissue to provide access to a
body cavity. The inflatable distal portion can include one or more openings formed therein such
that gas delivered to the inflatable distal portion to move the inflatable distal portion to the
inflated position flows through the at least one opening to allow insufflation of a body cavity
containing the inflatable distal portion. The proximal support member can also include an
insufflation port formed therein and in fluid communication with the inflatable distal portion of
the elongate member. In one embodiment, the proximal support member and the inflatable distal

portion can be ring-shaped.

[0006] The surgical access device can also include various other features, for example, to
provide a seal through the device. In one embodiment, a membrane can extend across the distal
end of the working channel and it can be effective to seal the working channel to allow
insufflation of a body cavity during inflation of the inflatable distal portion. The membrane can
have various features, but in one embodiment the membrane can be perforated such that insertion
of a surgical instrument through the membrane is configured to tear the membrane along the
perforations. The membrane can be perforated in a variety of ways, including along a substantial
portion of a perimeter thereof. The membrane can also have various configurations. For
example, a portion of the membrane can extend through the flexible elongate central portion.
The membrane can be semi-rigid such that the membrane is configured to protect the flexible
elongate central portion from being punctured by a surgical instrument. The surgical access
device can also include a seal housing removably mated to the proximal support member. The
seal housing can include at least one seal element disposed therein and configured to seal the

working channel.

[0007] In another embodiment, a surgical access device is provided and includes a retractor
having a proximal housing configured to rest adjacent an external tissue surface and a flexible

member extending therefrom. The retractor can have a working channel extending therethrough
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and configured to form a working channel through tissue. The flexible member can include an
inflatable portion having at least one opening formed therein. An insufflation port can be formed
in the proximal housing and it can be in fluid communication with the inflatable portion such that
the insufflation port is configured to deliver an insufflation gas to the inflatable portion of the
flexible member to inflate the inflatable portion and to insufflate a body cavity through the

openings formed in the inflatable portion.

[0008] The surgical access device can also include a puncturable membrane extending across the
working channel such that the membrane is configured to be pushed through tissue to position
the flexible member of the retractor through the tissue. In one embodiment, the membrane can
be perforated along at least a portion of a perimeter thereof such that insertion of a surgical
instrument through the working channel of the retractor is effective separate the membrane from
the retractor along the perforations. In another embodiment, the surgical access device can
include a seal housing removably mated to the proximal housing. The seal housing can include

at least one seal element disposed therein and configured to seal the working channel.

[0009] Methods for accessing a body cavity are also provided, and in one embodiment the
method can include positioning a proximal support of a surgical access device adjacent to a
tissue surface, and inserting a flexible retractor of the access device through an incision in the
tissue to position an inflatable portion of the flexible retractor within a body cavity. In one
embodiment, inserting the flexible retractor through an incision in the tissue can include applying
force to a flexible membrane extending across the working channel to insert the flexible retractor
through the incision and to position the inflatable portion within the body cavity. The flexible
membrane can seal the working channel of the access device to prevent escape of insufflation
gas from the body cavity The method can also include delivering an insufflation gas to an
insufflation port on the proximal support to inflate the inflatable portion such that a working
channel of the access device forms a pathway through the tissue for introducing surgical
instruments into the body cavity. The insufflation gas delivered to the inflatable portion can flow

through at least one opening in the inflatable portion to insufflate the body cavity.

[0010] In one embodiment, the method can include coupling a seal housing to the proximal

support of the surgical access device. The seal housing can have at least one seal element
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disposed therein that seals the working channel of the access device. The method can also

further include inserting a surgical instrument through the seal element in the seal housing and
into the body cavity such that the surgical instrument punctures the flexible membrane. In one
embodiment, the flexible membrane can prevent contact between the flexible retractor and the

surgical instrument.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The invention will be more fully understood from the following detailed description

taken in conjunction with the accompanying drawings, in which:

[0012] FIG. 1 is a side view of a surgical access device that includes a retractor having a
proximal support portion and an elongate central portion extending therefrom with an inflatable

distal portion, and a seal housing coupled to the proximal support portion of the retractor;

[0013] FIG. 2 is a perspective partial-cross sectional view of the surgical access device of FIG.

1;

[0014] FIG. 3 is a perspective partial-cross-sectional view of the surgical access device of FIG. 1
having a membrane disposed across an inflatable distal portion of the retractor, with the

membrane torn to open the working channel formed therethrough;

[0015] FIG. 4 is a perspective partial-cross-sectional view of the surgical access device of FIG.

3;

[0016] FIG. 5 is a side view of the surgical access device of FIG. 1 showing the inflatable distal

portion in an initial, uninflated configuration;

[0017] FIG. 6 is a side view of the surgical access device of FIG. 1 showing the inflatable distal

portion in an inflated configuration;

[0018] FIG. 7 is a side view of the surgical access device of FIG. 1 showing the proximal
support member resting against tissue and the central portion and inflatable distal portion being

inserted through tissue;

[0019] FIG. 8 is a side view of the surgical access device of FIG. 7 showing the inflatable distal

4
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portion in the inflated configuration and the seal housing being coupled to the proximal support

member;

[0020] FIG. 9 is a side view of the surgical access device of FIG. 8 showing a tool inserted
through the retractor for tearing a membrane disposed across the inflatable distal portion to

unseal the working channel;

[0021] FIG. 10 is a side partial-cross-sectional view of the surgical access device of FIG. 9
showing various tool inserted through seal elements in the seal housing and extending through

the working channel and into the body cavity;

[0022] FIG. 11 is a side view of another embodiment of a surgical access device having a

membrane extending through an elongate central portion of a retractor;

[0023] FIG. 12 is a side view of another embodiment of a surgical access device that includes a
retractor having inflatable proximal and distal portions and an elongate central portion extending
therebetween, showing the inflatable proximal and distal portions in an uninflated configuration;

and

[0024] FIG. 13 is a side view of the surgical access device of FIG. 12 showing the inflatable

proximal and distal portions in an inflated configuration.

DETAILED DESCRIPTION OF THE INVENTION

[0025] Certain exemplary embodiments will now be described to provide an overall
understanding of the principles of the structure, function, manufacture, and use of the devices
and methods disclosed herein. One or more examples of these embodiments are illustrated in the
accompanying drawings. Those of ordinary skill in the art will understand that the devices and
methods specifically described herein and illustrated in the accompanying drawings are non-
limiting exemplary embodiments and that the scope of the present invention is defined solely by
the claims. The features illustrated or described in connection with one exemplary embodiment
may be combined with the features of other embodiments. Such modifications and variations are

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

[0026] Various exemplary methods and devices are provided for accessing a body cavity using a

5
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surgical access device, as illustrated in FIGS. 1-6. The surgical access device 10 generally
includes a retractor 12 having a proximal support member 14 configured to rest against an
external tissue surface, a flexible elongate central portion 16 extending distally from the
proximal support member 14 and configured to extend through tissue, and an inflatable distal
portion 18 coupled to a distal end 16d of the central portion 16. In general, the inflatable distal
portion 18 of the retractor 12 is movable between an initial configuration in which the inflatable
distal portion 18 is configured to be passed through an incision in tissue, and an inflated
configuration in which the inflatable distal portion 18 is expanded such that the central portion
16 forms a working channel through the tissue to provide access to a body cavity. The inflatable
distal portion 18 can also include at least one opening 20 formed therein. This allows the body
cavity to be insufflated as a gas is delivered to the inflatable distal portion 18 to move the
inflatable distal portion 18 to the inflated configuration. As will be discussed in more detail
below, the surgical access device 10 can also optionally include a seal housing 22 with one or

more sealing elements disposed therein and configured to seal the working channel.

[0027] The proximal support member 14 can have a variety of configurations, but in the
illustrated embodiment the proximal support member 14 is in the form of a circular disc having a
distal surface that is configured to rest against the tissue, a proximal surface that is configured to
couple to a seal housing, and a side wall extending between the proximal and distal surfaces.

The seal housing 22 is configured to removably couple, e.g., using threads or a snap-fit, to the
proximal support member 14 to provide various seal elements through which instruments or
other devices can be inserted into the proximal support member 14 and into the working channel
of the retractor 12. The seal housing 22 can have a variety of configurations, but in the
illustrated embodiment the housing 22 can include a distal portion 22d that is configured to
removably couple to a proximal portion 14p of the proximal support member 14, a proximal
surface 22p that can include one or more openings that extends into ports containing seal
elements 24 configured to receive instruments or other devices therethrough, and a side wall 22s
extending between the proximal surface 22p and the distal portion 22d. The housing 22 can have
any shape and size and it can be rigid or flexible depending on the intended use. The illustrated
housing 22 is substantially cylindrical with an inner lumen formed therethrough that can be
aligned with an inner lumen of the proximal support member 14 and the central portion 16 of the

retractor 12 to allow instruments and other devices to be passed through the housing 22 and into

6
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the central portion 16 of the retractor 12, for example, through one or more of the seal elements

24 formed in the proximal surface 22p of the housing 22.

[0028] As indicated above, the housing 22 can include a variety of seal elements 24 that are
effective to seal the working channel of the housing 22 when no instrument is disposed therein
and/or to form a seal around an instrument disposed therethrough. The seal elements 24 can be
particularly useful to prevent gases from escaping through the retractor 12 and the housing 22 to
maintain the insufflation of the body cavity. Various seals are known in the art, but typically the
surgical access device can include at least one instrument seal that forms a seal around an
instrument disposed therethrough, but otherwise does not form a seal when no instrument is
disposed therethrough; at least one channel seal or zero-closure seal that seals the working
channel when no instrument is disposed therethrough; or a combination instrument seal and
channel seal that is effective to both form a seal around an instrument disposed therethrough and
to form a seal in the working channel when no instrument is disposed therethrough. A person
skilled in the art will appreciate that various seals known in the art can be used including, e.g.,

duckbill seals, cone seals, flapper valves, gel seals, diaphragm seals, lip seals, iris seals, etc.

[0029] The proximal support member 14 can also include an insufflation port 26 formed therein
through which the inflatable distal portion 18 of the retractor 12 can be inflated and the body
cavity can be insufflated. The insufflation port 26 can be located anywhere on the proximal
support member 14, but in the illustrated embodiment the insufflation port 26 is located on the
sidewall 14s formed between the proximal and distal surfaces 14p, 14d of the proximal support
member 14 and it is in fluid communication with the inflatable distal portion 18. The
insufflation port 26 can be in fluid communication with the inflatable distal portion 18 in a
variety of ways, but in the illustrated embodiment of FIGS. 1-5, a flexible tube can extend from
the insufflation port 26 through the central portion 16 and into the inflatable distal portion 18
such that the insufflation port 26 is in direct fluid communication with the inflatable distal
portion 18 to deliver the insufflation gas directly to the inflatable distal portion 18. In other
embodiments, a channel or pathway can be formed in the sidewall of the central portion 16 and it
can extend between the port 26 and the inflatable distal portion 18. A person skilled in the art
will appreciate that any technique or configuration can be used to fluidly connect the insufflation

port 26 to the inflatable distal portion 18 of the retractor 12. A person skilled in the art will also
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appreciate that, while a proximal support member and a seal housing are shown, they need not be

included and the retractor 12 can be used alone or with various other housing structures.

[0030] The flexible elongate central portion 16 of the retractor 12 is configured to extend distally
from the proximal support member 14 and to extend through tissue. The central portion 16 can
have a variety of configurations, but in the illustrated embodiment the central portion 16 is in the
form of an elongate cylindrical tube defining an inner lumen therethrough and having a proximal
end 16p that is coupled to and extends from the proximal support member 14 and a distal end
16d that is coupled to the inflatable distal portion 18 of the retractor 12. The central portion 16
can extend from the proximal support member 14 from a variety of locations and it can be
coupled to the proximal support member 14 using various techniques. For example, the
proximal end 16p of the central member 16 can be integral with the proximal support member
14, or the proximal end 16p of the central member 16 can be attached to the proximal support
member 14 by an adhesive, sealant, or any other attachment mechanism known in the art. The
particular length of the central portion 16 of the retractor 12 can vary, but the central portion 16
preferably has a length such that the central portion 16 can extend from the proximal support
member 14 through the tissue to form a working channel that provides access into a body cavity
with the inflatable distal portion 18 of the retractor 12 extending into the body cavity. The
diameter of the central portion 16 can also vary, but preferably the central portion 16 has a
diameter such that the inner lumen of the central portion 16 is configured to receive a variety of
instruments and/or other devices therethrough. The central portion can be formed from a variety
of materials that allow the central portion to be flexible and to be inserted into and extend
through tissue to create a working channel through tissue. For example, the central portion 16

can be formed from polypropylene, polyethylene, isoprene, sanoprene, polyurethane, or silicone.

[0031] As indicated above, the inflatable distal portion 18 of the retractor 12 can be coupled to
or formed on the distal end 16d of the central portion 16. The inflatable distal portion 18 of the
retractor 12 is movable between an initial configuration, in which the inflatable distal portion 18
is uninflated and is configured to be passed through an incision in tissue, and an inflated
configuration in which the inflatable distal portion 18 is inflated and expanded such that the
central portion 16 forms a working channel through the tissue to provide access to a body cavity.

The inflatable distal portion 18 can have a variety of configurations, but in the illustrated
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embodiment it is in the form of an inflatable ring-like or donut-shaped structure having a
proximal surface 18p that is coupled to and extends from a distal end 16d of the central portion
16, and a distal surface 18d defining a central opening that is effective to allow instruments or
other devices to be inserted therethrough and into the body cavity. The inflatable distal portion
18 can be coupled to the distal end 16d of the central portion 16 in a variety of ways, or the
inflatable distal portion 18 can be integrally formed with the central portion 16 or on the distal
end 16d thereof. For example, the central portion 16 can be formed from a tubular material and a
terminal end of the material can be folded over on itself and sealed to create a donut-shaped
balloon. The size of the inflatable distal portion 18 can vary, but it preferably has a size in the
initial, uninflated configuration that allows the inflatable distal portion 18 to be passed through
an incision in tissue and positioned within the body cavity, and it has a size in the inflated
configuration such that the inflatable distal portion 18 is configured to extend beyond the
opening formed through tissue on the inner wall of the body cavity to anchor the inflatable distal
portion 18 of the retractor 12 in the body cavity. In one embodiment, the size of the inflatable
distal portion 18 is preferably greater than a diameter of the central portion 16 such that the

inflatable distal portion 18 can engage an inner wall of the body cavity.

[0032] In order to insufflate the body cavity as the inflatable distal portion 18 is being inflated
and moved into the inflated configuration, the inflatable distal portion 18 can include at least one
opening 20 formed therein. Any number of openings 20 can be formed in the inflatable distal
portion 18. The openings can be positioned anywhere around the diameter of the inflatable distal
portion 18 in any configuration, or they can be located elsewhere on the inflatable distal portion
18. For example, the openings 20 can be evenly spaced around the diameter of the inflatable
distal portion 18, or the openings 20 can be positioned at different locations around the diameter
of the inflatable distal portion 18. The openings 20 can have any shape, and the size of the
openings can vary, but preferably the openings 20 are of a size such that the inflatable distal
portion 18 of the retractor 12 remains inflated even as gas is passing through the openings 20 and
into the body cavity. In other words, the openings 20 are preferably configured to allow gas to
pass therethrough at a rate that is less than a delivery rate of insufflation, which is typically about
10 to 30 liters per minute. A person skilled in the art will appreciate that various other
configurations can be used to insufflate the body cavity through the inflatable distal portion 18,

including forming the inflatable distal portion from a porous material to allow the insufflation

9
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gas to pass therethrough.

[0033] The inflatable distal portion 18 can also include features to seal the opening defined by
the distal surface 18d of the inflatable distal portion 18 such that the working channel through the
retractor 12 is sealed to allow insufflation of a body cavity prior to coupling a seal housing to the
retractor 12. Such features can also allow a finger or other device to push the inflatable distal
portion 18 and the central portion 16 through an incision in tissue. In one embodiment, a
membrane 30 can extend across the opening in the distal surface 18d of the inflatable distal
portion 18 to seal the working channel. The membrane 30 can have a variety of configurations.
In the embodiment illustrated in FIGS. 3-4, the membrane 30 is formed across the opening in the
distal surface 18d of the inflatable distal portion 18 and it is perforated such that insertion of a
surgical instrument or any other device through the central portion 16 and the membrane 30 will
tear the membrane 30 along the perforations to unseal the working channel. The membrane 30
can be perforated along any portion of the inflatable distal portion 18. For example, the
membrane 30 can be perforated around substantially the entire perimeter of the inflatable distal
portion 18, with only a portion of the membrane 30 remaining attached to the inflatable distal
portion 18 after the membrane 30 is torn to prevent the membrane 30 from falling into the body
cavity but still providing an opening through the inflatable distal portion 18 to unseal the
working channel. The membrane 30 can also be perforated along the entire perimeter of the
inflatable distal portion 18 and a variety of grasping tools can be used to grasp and tear the
membrane 30 to unseal the working channel such that the membrane 30 can be removed through
the working channel of the retractor 12 as the tool is moved proximally and removed from the

working channel after the membrane 30 has been torn.

[0034] In other embodiments, the membrane can function to protect the central portion of the
elongate member from damage and/or puncturing from instruments or other devices inserted
through the working channel formed therethrough. In one embodiment shown in FIG. 11, a
membrane 30' can extend from a portion of the proximal support member 14 of the retractor 12
and it can extend through the central portion 16 to protect the retractor 12 from puncture during
insertion of instruments therethrough. The membrane 30' can also optionally function to seal the
working channel prior to insertion of instrument therethrough. The membrane 30’ can have a

variety of configurations, but in one embodiment the membrane 30' is in the form of an elongate

10
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cylindrical tube defining an inner lumen therethrough and having a proximal end that is coupled
to and extends from the proximal support member 14, and optionally a closed distal end for
sealing the working channel. The membrane 30' can extend from the proximal support member
14 from a variety of locations and it can be coupled to the proximal support member 14 using
any technique known in the art. The length of the membrane 30' can vary, but the membrane 30’
preferably has a length such that the membrane 30' can extend from the proximal support
member 14 and through the central portion 16. The diameter of the membrane 30' can also vary,
but preferably the membrane 30' has a diameter such that the inner lumen of the membrane 30' is
less than the diameter of the central portion 16 but large enough to receive a variety of
instruments and/or other devices therethrough for tearing the distal end of the membrane 30' to
unseal the working channel. The membrane can be semi-rigid to allow the membrane to be
inserted through tissue but rigid enough to protect the central portion 16. Similar to membrane
30, the membrane 30' can be perforate around a portion of the distal end of the membrane or
around the entire perimeter of the distal end of the membrane 30' such that a tool can tear the
distal end of the membrane 30' along the perforations to unseal the working channel. After
tearing the of the membrane 30' to open the working channel, the membrane 30' can remain
within and extend along an inner surface of the central portion 16 to provide protection to the

central portion 16 from tool and instruments being inserted therethrough.

[0035] A surgical access device can also be provided that includes inflatable portions at both the
proximal and distal ends of a retractor. For example, as shown in FIGS. 12-13, a surgical access
device 100 generally includes a retractor 112 having an inflatable proximal portion 114
configured to inflate and rest against an external tissue surface, an inflatable distal portion 118
configured to inflate within the body cavity and rest against an internal tissue surface, and an
elongate central portion 116 extending therebetween. The inflatable proximal and distal portions
114, 118 of the retractor 112 are movable between an initial reduced diameter configuration in
which the inflatable distal portion 118 is configured to be passed through an incision in tissue,
and an inflated configuration in which the inflatable portions 114, 118 are expanded to engage
tissue therebetween, and the central portion 116 forms a working channel through the tissue to
provide access to a body cavity. In one embodiment, a tool, such as a trocar 113 as shown in
FIG. 12, can be used to push the distal portion 118 of the retractor 112 through tissue when the

inflatable distal portion 118 is in the uninflated configuration. Insufflation gas can be passed

11
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through a port formed on the proximal portion 114 to move the inflatable portions into the

inflated configuration, as shown in FIG. 13.

[0036] The inflatable proximal portion 114 can have a variety of configurations, but in the
illustrated embodiment it is in the form of an inflatable ring-like or donut-shaped structure
having a distal surface 114d that is configured to couple to a proximal end 116p of the central
portion, and a proximal surface 114p having an opening therethrough for receiving instruments
therein. The proximal portion 114 can include an insufflation port 126 formed thereon through
which the inflatable portions 114, 118 of the retractor 112 can be inflated and/or the body cavity
can be insufflated. The insufflation port 126 can be in fluid communication with the inflatable
portions 114, 118 in a variety of ways, but in the illustrated embodiment of FIGS. 12-13, the
insufflation port 126 is in fluid communication with the inflatable proximal portion 114, which
communicates with the distal portion 118 via the central portion 116 such that the insufflation
port 126 can deliver the insufflation gas through the entire retractor 112. For example, a channel
or pathway can be formed in the sidewall of the central portion 116 and it can extend between

the inflatable proximal portion 114 and the inflatable distal portion 118.

[0037] Similar to the central portion 16 described above, the central portion 116 of the retractor
112 is configured to extend distally from the inflatable proximal portion 114 and to extend
through tissue. The central portion 116 can have a variety of configurations, but in the illustrated
embodiment the central portion 116 is in the form of an elongate cylindrical tube defining an
inner lumen therethrough and having a proximal end 116p that is coupled to and extends from
the inflatable proximal portion 114 and a distal end 116d that is coupled to the inflatable distal
portion 118 of the retractor 112. Similar to the inflatable distal portion 18 described above, the
inflatable distal portion 118 can have a variety of configurations, but in the illustrated
embodiment it is in the form of an inflatable ring-like or donut-shaped structure having a
proximal surface 118p that is coupled to and extends from a distal end 116d of the central
portion 116, and a distal surface 118d defining a central opening that is effective to allow

instruments or other devices to be inserted therethrough and into the body cavity.

[0038] A person skilled in that art will appreciate that any of the features described above with

respect to the surgical access device 10 can also be included as a feature of the surgical access
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device 100. For example, the inflatable distal portion 118 can include a plurality of openings
formed therein, similar to the openings 20 in the inflatable distal portion 18, for insufflating the
body cavity during inflation of the inflatable distal portion 118. The inflatable distal portion 118
can also include any of the membranes described above for providing a seal through the working
channel or protecting the central portion 116 of the retractor 112 during insertion of instruments
or other devices through the working channel. A person skilled in the art will also appreciate
that the proximal support member 14 of the retractor 12 can optionally include a proximal

inflatable portion such as the proximal inflatable portion 114 of the retractor 112.

[0039] A method for accessing a body cavity is also provided herein. In one embodiment, as
shown in FIG. 7, a small incision can be made in the skin, and an instrument or fingertip can be
inserted through the proximal support member 14 and into the central portion 16. The central
portion 16 and the inflatable distal portion 18 can be pushed through tissue with the inflatable
distal portion in the uninflated configuration. The proximal support member 14 of the retractor
can be positioned to rest on the tissue wall through which the retractor has been inserted, and the
inflatable distal portion 18 of the retractor can be positioned within a body cavity, such as in the
peritoneal cavity. The inflatable distal portion 18 can then be inflated, as shown in FIG. 8, to
move the inflatable distal portion 18 into the inflated configuration such that the inflatable distal
portion 18 can extend beyond the opening formed in the wall in the body cavity to engage an
inner surface of the tissue wall and thereby anchor the inflatable distal portion within the body
cavity. In particular, a gas can be passed through the insufflation port disposed on the proximal
support member and delivered to the inflatable distal portion to inflate and expand the inflatable
distal portion, while also insufflating the body cavity through one or more openings formed in
the inflatable distal portion 18. A seal housing 22 can be removably coupled to the proximal
support member, as shown in FIG. 8. The seal housing 22 can be attached at any point during
the procedure, but it is preferably attached prior to puncturing the membrane. In order to allow
insertion of instruments through the seal housing 22 and retractor, a tool can be passed through
one of the seal elements in the seal housing 22 and through the retractor such that the tool can
tear at least a portion of the membrane 30 sealing the working channel, as shown in FIG. 9. In
one embodiment, the membrane 30 can be torn along perforations formed therein to allow
various instruments to be passed through the working channel, as shown in FIG. 10, and into the

body cavity. The seal elements in the seal housing 22 will maintain a seal in the working
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channel to prevent the escape of insufflation.

[0040] The devices disclosed herein can be designed to be disposed of after a single use, or they
can be designed to be used multiple times. In either case, however, the device can be
reconditioned for reuse after at least one use. Reconditioning can include any combination of the
steps of disassembly of the device, followed by cleaning or replacement of particular pieces and
subsequent reassembly. In particular, the device can be disassembled, and any number of the
particular pieces or parts of the device can be selectively replaced or removed in any
combination. Upon cleaning and/or replacement of particular parts, the device can be
reassembled for subsequent use either at a reconditioning facility, or by a surgical team
immediately prior to a surgical procedure. Those skilled in the art will appreciate that
reconditioning of a device can utilize a variety of techniques for disassembly,
cleaning/replacement, and reassembly. Use of such techniques, and the resulting reconditioned

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

[0041] Preferably, the invention described herein will be processed before surgery. First, a new
or used instrument is obtained and if necessary cleaned. The instrument can then be sterilized.
In one sterilization technique, the instrument is placed in a closed and sealed container, such as a
plastic or TYVEK bag. The container and instrument are then placed in a field of radiation that
can penetrate the container, such as gamma radiation, x-rays, or high-energy electrons. The
radiation kills bacteria on the instrument and in the container. The sterilized instrument can then
be stored in the sterile container. The sealed container keeps the instrument sterile until it is

opened in the medical facility.

[0042] It is preferred that device is sterilized. This can be done by any number of ways known
to those skilled in the art including beta or gamma radiation, ethylene oxide, steam, and a liquid

bath (e.g., cold soak).

[0043] One skilled in the art will appreciate further features and advantages of the invention
based on the above-described embodiments. Accordingly, the invention is not to be limited by
what has been particularly shown and described, except as indicated by the appended claims. All
publications and references cited herein are expressly incorporated herein by reference in their

entirety.
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[0044] What is claimed is:
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CLAIMS:

1. A surgical access device, comprising:
an clongate member having a working channel extending therethrough between a
proximal end and a distal end, the elongate member including
a proximal support member configured to rest against an external tissue surface,
a flexible elongate central portion extending distally from the proximal support
member and configured to extend through tissue, and
an inflatable distal portion coupled to a distal end of the central portion, the
inflatable distal portion being movable between an initial configuration, in which the inflatable
distal portion is configured to be passed through an incision in tissue, and an inflated
configuration in which the inflatable distal portion is expanded such that the central portion
forms a working channel through the tissue to provide access to a body cavity;
wherein the inflatable distal portion includes at least one opening formed therein such
that gas delivered to the inflatable distal portion to move the inflatable distal portion to the
inflated position flows through the at least one opening to allow insufflation of a body cavity

containing the inflatable distal portion.

2. The surgical access device of claim 1, further comprising a membrane extending across
the distal end of the working channel and effective to seal the working channel to allow

insufflation of a body cavity during inflation of the inflatable distal portion.

3. The surgical access device of claim 2, wherein the membrane is perforated such that
insertion of a surgical instrument through the membrane is configured to tear the membrane

along the perforations.

4. The surgical access device of claim 3, wherein the membrane is perforated along a

substantial portion of a perimeter thereof.

5. The surgical access device of claim 2, wherein a portion of the membrane extends
through the flexible elongate central portion, and wherein the membrane is semi-rigid such that
the membrane is configured to protect the flexible elongate central portion from being punctured

by a surgical instrument.
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6. The surgical access device of claim 1, further comprising a seal housing removably
mated to the proximal support member, the seal housing including at least one seal element

disposed therein and configured to seal the working channel.

7. The surgical access device of claim 1, wherein the at least one opening in the inflatable

distal portion comprises a plurality of openings.

8. The surgical access device of claim 1, wherein the proximal support member includes an
insufflation port formed therein and in fluid communication with the inflatable distal portion of

the elongate member.

9. The surgical access device of claim 1, wherein the proximal support member and the

inflatable distal portion are ring-shaped.

10.  The surgical access device of claim 1, wherein the proximal support member includes an
inflatable proximal portion being movable between an initial configuration, in which the
inflatable proximal portion is configured to be passed through an incision in tissue, and an
inflated configuration in which the inflatable proximal portion is expanded such that the central

portion forms a working channel through the tissue to provide access to a body cavity.

11. A surgical access device, comprising:

a retractor having a proximal housing configured to rest adjacent an external tissue
surface and a flexible member extending therefrom, the retractor having a working channel
extending therethrough and configured to form a working channel through tissue, the flexible
member including an inflatable portion having at least one opening formed therein; and

an insufflation port formed in the proximal housing and in fluid communication with the
inflatable portion such that the insufflation port is configured to deliver an insufflation gas to the
inflatable portion of the flexible member to inflate the inflatable portion and to insufflate a body

cavity through the openings formed in the inflatable portion.

12.  The surgical access device of claim 11, further comprising a puncturable membrane
extending across the working channel such that the membrane is configured to be pushed

through tissue to position the flexible member of the retractor through the tissue.
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13.  The surgical access device of claim 13, wherein the membrane is perforated along at least
a portion of a perimeter thereof such that insertion of a surgical instrument through the working
channel of the retractor is effective separate the membrane from the retractor along the

perforations.

14.  The surgical access device of claim 11, further comprising a seal housing removably
mated to the proximal housing, the seal housing including at least one seal element disposed

therein and configured to seal the working channel.

15.  The surgical access device of claim 11, wherein the at least one opening in the inflatable

portion comprises plurality of openings.

16. A method for accessing a body cavity, comprising:

positioning a proximal support of a surgical access device adjacent to a tissue surface;

inserting a flexible retractor of the access device through an incision in the tissue to
position an inflatable portion of the flexible retractor within a body cavity;

delivering an insufflation gas to an insufflation port on the proximal support to inflate the
inflatable portion such that a working channel of the access device forms a pathway through the
tissue for introducing surgical instruments into the body cavity, wherein the insufflation gas
delivered to the inflatable portion flows through at least one opening in the inflatable portion to

insufflate the body cavity.

17.  The method of claim 16, wherein inserting the flexible retractor through an incision in the
tissue comprising applying force to a flexible membrane extending across the working channel to
insert the flexible retractor through the incision and to position the inflatable portion within the
body cavity, the flexible membrane sealing the working channel of the access device to prevent

escape of insufflation gas from the body cavity.

18.  The method of claim 17, further comprising coupling a seal housing to the proximal
support of the surgical access device, the seal housing having at least one seal element disposed

therein that seals the working channel of the access device.

19.  The method of claim 18, further comprising inserting a surgical instrument through the

scal element in the seal housing and into the body cavity such that the surgical instrument

18
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punctures the flexible membrane.

20. The method of claim 19, wherein the flexible membrane prevents contact between the

flexible retractor and the surgical instrument.
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