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SURGICAL ACCESS PORT

PRIORITY CLAIM

[0001] This invention claims the benefit of priority of U.S. Provisional Application Serial
No. 61/564,021, entitled "Surgical Access Port," filed November 28, 201 1, the disclosure of
which is hereby incorporated by reference in its entirety.

BACKGROUND

[0002] The present embodiments relate generally to medical devices, and more particularly,
to a surgical access port for inserting one or more instruments through an opening into a
patient's bodily cavity.

[0003] Surgical incisions may be made in tissue to access an array of bodily cavities using
various techniques. For example, it may desirable or necessary to access a patient's bodily
cavity within the peritoneum using one or more incisions made in the abdomen.

[0004] In aconventional open procedure, arelatively large incision is made in the abdominal
wall. A surgeon may visualize the target site directly, and may insert his or her hands, along
with one or more instruments, directly into the abdominal cavity using this technique. The
relatively large incision formed from the open procedure may result in increased trauma and
healing time, as well as increased scarring of the patient.

[0005] As an dternative to an open procedure, an array of minimally invasive techniques
have been used to access a patient's bodily cavity, such as the abdominal cavity. For
example, in a laparoscopic procedure, the insertion of a laparoscope alows doctors to
perform surgeries using a few relatively small incisions into the abdomen. One of the
incisions may be for insufflation of the abdominal cavity with gas to elevate the abdominal
wall relative to the internal organs to create additional room for viewing and manipulating
instruments. Other incisions may be for viewing devices and/or other instruments for treating
organs or tissue within the bodily cavity. A few of the advantages of |aparoscopic surgery,
relative to an open procedure, are reduced trauma and healing time, as well as reduced

scarring of the patient.
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[0006] Recently, newer surgical methods have been developed alow a single "port" to
permit insertion of viewing devices and treatment instruments into the bodily cavity. In
contrast to laparoscopic techniques that involve the formation of multiple incisions, this
newer technique involves the creation of a single incision, and the port then manages the use
or insertion of various components, e.g., for insufflation, visualization and treatment of tissue
and/or organs. Such asingle incision port technique is promising for the further reduction in
trauma and scarring, but as a relatively new technique, there are areas of improvements to

enhance simplicity and ease of use.

SUMMARY

[0007] The present embodiments provide a surgical access port comprising at least one
channel having proximal and distal ends, and a lumen extending therebetween. In one
embodiment, the at least one channel comprises a first state in which the proximal end is
positioned proximal to the distal end, and comprises a second state in which the at least one
channel is everted by advancing the proximal end through the distal end, such that the
proximal end is positioned distaly beyond the distal end. In one exemplary embodiment, the
proximal end of the at least one channel has afirst outer diameter and the distal end of the at
least one channel has a second inner diameter, where the first outer diameter is smaller than
the second inner diameter. In one embodiment, first, second and third channels are provided,
and one or more of the channels may be capable of eversion.

[0008] The surgical access port also comprises at least one expansion member configured for
insertion through a surgical incision in a contracted state, and that expands to a diameter
larger than the surgical incision in an expanded state. In one embodiment, the at least one
expansion member comprises atoroidal balloon that comprises a material adapted to flex and
conform to tissue distal tothe surgical incision inthe expanded state.

[0009] The surgical access port may comprise a proximal region, where the a least one
channel is positioned in the first state, and may comprise a distal region, where the at least
one expansion member is positioned. In one embodiment, a main conduit having a lumen
extends from ajunction near the proximal region distally through the expansion member.

The lumen of the a least one channel is in fluid communication with the lumen of the main
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conduit. Further, in the second state, the proximal end of the at least one channel is everted
distally through the lumen of the main conduit and distally through the expansion member.

[0010] Other systems, methods, features and advantages of the invention will be, or will
become, apparent to one with skill in the art upon examination of the following figures and
detailed description. It is intended that all such additional systems, methods, features and
advantages be within the scope of the invention, and be encompassed by the following

claims,

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The invention can be better understood with reference to the following drawings and
description. The components in the figures are not necessarily to scale, emphasis instead
being placed upon illustrating the principles of the invention. Moreover, in the figures, like
referenced numerals designate corresponding parts throughout the different views.

[0012] FIG. lis an elevated perspective view of afirst embodiment of asurgica access port,
with an expansion member shown in an expanded state.

[0013] FIG. 2isaview from the bottom towards the top of the surgical access port of FIG. 1.
[0014] FIG. 3is aperspective view of the surgical access port of FIG. 1from another angle.
[0015] FIGS. 4-6 depict exemplary method steps for using the surgical access port of FIGS.
1-3, where the surgical access port is shown from a side view and a patient's tissue is shown

from a side-sectional view.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0016] Inthe present application, the term "proximal" refersto adirection that is generally
towards aphysician during amedical procedure, while the term "distal" refers to adirection
that is generally towards atarget site within apatent's anatomy during amedical procedure.
[0017] Referring to FIGS. 1-3, afirst embodiment of a surgical access port 20 is shown. The
surgical access port 20 comprises proximal and distal regions 22 and 24, respectively. When
a plug region 51 of the surgical access port 20 is aligned with an incision formed in the
patient, one or more components a the proximal region 22 are initially disposed external to
the patient, while components at the distal region 24 are disposed internal to the patient, as
shown in FIGS. 4-6 below.
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[0018] The proximal region 22 of the surgical access port 20 comprises a least one channel
that is configured for the insertion of one or more instruments. In the examples shown
herein, the surgical access port 20 comprises afirst channel 30a, a second channel 30b, and a
third channel 30c. While three channels 30a-30c are depicted, it will be appreciated that
greater or fewer channels may be provided, and their shapes and placements may be varied,
without departing from the spirit of the present embodiments.

[0019] The first channel 30a comprises proximal and distal ends 32a and 34a, respectively,
and a lumen 35a extending therebetween, as best seen in FIG. 1. Similarly, the second
channel 30b comprises proximal and distal ends 32b and 34b, respectively, and a lumen 35b
extending therebetween. The third channel 30c comprises proximal and distal ends 32c and
34c, respectively, and a lumen 35c extending therebetween. The dista ends 34a-34c of the
channels 30a-30c, respectively, each terminate near ajunction 39 of the surgical access port
20, as shown in FIGS. 1and 3. Aswill be explained in further detail below, the lumens 35a
35c of the channels 30a-30, respectively, are each configured to permit the passage of one or
more instruments through asurgical incision.

[0020] One or more of the channels 30a-30c may comprise a tapered shape between its
proximal and distal ends. In the example of FIGS. 1 and 3, each of the channels 30a-30c
comprises a generally uniform taper formed between its proxima and distal ends, from a
smaller proximal diameter to a larger distal diameter. The configuration of the tapers may
facilitate eversion of one or more of the channels 30a-30c. For example, in one embodiment,
the proximal end 32b of the second channel 30b comprises afirst outer diameter Di, while
the distal end 34b of the second channel 30b comprises a second inner diameter D,, where
diameter D, is greater than diameter Di as shown in FIG. 1, thereby subsequently facilitating
eversion of the narrower proximal end 32b through the wider distal end 34b, as depicted in
FIG. 6. In dternative embodiments, however, the first outer diameter Di at the proximal end
32b may be substantially equal to, or sightly greater than, the second inner diameter D, &t the
distal end 34b, and the proxima end 32b still may be everted through the distal end 34b,
particularly if the material forming the channel 30b is flexible. In short, any combination of
the channels 30a-30c may comprise a generally uniform diameter or atapered shape, and any
combination of the channels 30a-30c further may be evertable or non-evertable.

[0021] The surgical access port further comprises a main conduit 50 having alumen 55. In

one embodiment, the main conduit 50 extends from the junction 39 distally through an
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expansion member 60, as best seen in FIG. 3. In the embodiment shown, the main conduit 50
comprises a plug region 51 and an optional distal segment 52. The plug region 51 is
configured to align with a surgical incision 100, as depicted in FIGS. 5-6, while the distal
segment 52 extends through the expansion member 60 and distal to the surgical incision 100.

[0022] In an alternative embodiment, the distal segment 52 may be omitted, such that the
plug region 51 of the main conduit 50 transitions directly into a second taper 57 disposed
between the plug region 51 of the main conduit 50 and the expansion member 60. If the
distal segment 52 is omitted, aphysician may be able to insert instruments at awider array of
angles once inside a patient's bodily opening, i.e., without being limited in direction by the
distal segment 52.

[0023] The lumens 35a-35c of the first, second and third channels 30a-30c, respectively, are
each in fluid communication with the lumen 55 of the main conduit 50. Further, in the
second state, a least one of the proximal ends 32a-34a of the first, second and third channels
may be everted distally through the lumen 55 of the main conduit 50 and distally through the
at least one expansion member 60, as shown in FIG. 6.

[0024] The at least one expansion member 60, disposed at the distal region 24 of the surgical
access port 20, has expanded and contracted states. In the embodiments shown herein, an
exemplary expansion member comprises atoroidal balloon 60. The toroidal balloon 60 has a
contracted state, shown in FIG. 4, in which the balloon 60 is deflated for insertion through the
surgical incision 100 in a patient. The toroidal balloon 60 further comprises an expanded
state in which fluid is provided within interior confines of the toroidal balloon 60 to inflate
the balloon into the ring-shaped configuration shown in FIGS. 1-3 and FIGS. 5-6.

[0025] Inthe embodiment utilizing atoroidal balloon 60, the surgical access port 20 further
comprises an inflation port 40, which is coupled to an inflation source comprising a liquid or
gas. In the embodiments shown, the distal ends 34a-34c of the channels 30a-30c, and the
inflation port 40, terminate near the junction 39 of the surgical access port 20. This allows
the inflation source to be coupled to the inflation port 40 a any time when the plug region 51
is disposed within the surgical incision 100, as shown in FIGS. 4-6. At least one tube or
other conduit (not shown) may be provided to enable fluid communication between the
inflation port 40 and the toroidal balloon 60.

[0026] In the expanded state, the toroidal balloon 60 comprises an outer diameter ps,

illustrated in FIG. 3, which is greater than a diameter of the surgical incision 100 formed in
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the patient, as depicted in FIGS. 5-6. As explained further below, the toroidal balloon 60
may comprise a material adapted to flex and conform to tissue distal to the surgical incision
100, thereby advantageously providing an effective seal, particularly during insufflation of
the peritoneum of a patient.

[0027] While the a least one expansion member of the surgical access port 20 has been
shown as an exemplary toroidal balloon 60, it will be appreciated that multiple different
expansion members may be provided and may comprise features other than aballoon, such as
ring or hook-shaped elements that may or may not be expandable. One example of an
expansion member 60 having a ring-shaped element that may be expandable is a ring
comprising a shape-memory material, such as a nickel-titanium alloy, that comprises a
contracted state for advancement through a surgical incision, and self-expands to an
expanded predetermined state when no longer radially constrained. In the expanded state, a
diameter of the sdf-expanding ring is larger than the incision 100 to help secure a distal
portion of the surgical access port 20 distal to the incision 100.

[0028] One example of an expansion member 60 having a ring-shaped element that may not
be expandable is a ring comprising an elliptical shape, where one portion of the ellipse has a
relatively small width and another portion of the ellipse has a relatively large width. In this
embodiment, the portion of the élipse having a relatively large width is inserted parallel to
the surgical incision to fit therethrough. After advancement through the incision, the ring is
rotated about 90 degrees so that the portion of the dlipse having areatively large width is
positioned perpendicular tothe surgical incision to prevent retraction therethrough.

[0029] Further alternative expansion members 60 may comprise one or more expandable
hooks or other elements capable of bowing radially outward distal to the opening 110 in an
expanded state. It will be appreciated that still further alternative expansion members 60 may
be provided without departing from the spirit of the present embodiments.

[0030] The surgical access port 20 may further comprise at least one membrane 58. In one
exemplary embodiment, the membrane 58 comprises arelatively thin sheet of material that at
least partially surrounds the expansion member 60. Optionally, the a least one membrane 58
may fully encase the expansion member 60. In one embodiment, the a least one membrane
58 may extend from the plug region 51 of the main conduit 50 distally over the expansion
member 60, and then curl in aproxima and radially inward direction to at least partialy or

fully encircle the expansion member 60.
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[0031] In one embodiment, the membrane 58 covers the expansion member 60 and extends
proximally through the plug region 51 of the main conduit 50 and forms at least one of the
components of proximal region 22. In particular, the membrane 58 may form one, two, or all
three of the channels 30a-30c. In order to manufacture the surgical access port 20 in this
manner, elastomer molding techniques may be used. One particular technique that may be
used is injection molding, although other techniques may be employed.

[0032] In aternative embodiments, multiple different membranes and materials may be
employed a different regions of the surgical access port 20. For example, one or more of the
channels 30a-30c may comprise a relatively thin and/or flexible membrane that allows
eversion of one or more of the channels 30a-30c, as described and shown with respect to FIG.
6. By contrast, the main conduit 50 may comprise a materia ranging from relatively flexible
to relatively rigid, yet which maintains a circumferential seal within the surgical incision 100
and maintains its position when one or more of the channels 30a-30c are everted through the
main conduit 50. Further, the material of membrane 58 covering the expansion member 60
may be more flexible than the material of the main conduit 50, thereby enabling expansion of
the toroidal balloon 60 or other expansion member within the membrane 58 without risk of
deformation or rupture of the balloon or other member.

[0033] The membrane 58 may comprise a flexible material that provides an airtight seal and
can withstand the pressure of insufflation. Properties for such a material, or composite of
multiple materials, may include materials that expand with alow initial modulus of easticity
to approximately 120%-150% elongation, and then transition to a state with ahigher modulus
of dasticity, thus resisting further elongation. The initial elongation allows flexibility of the
port so that instruments can be advanced through the port, and alows the insufflation
pressure to push the plug region 51 against the tissue in the incision to create an airtight seal.
By way of example and without limitation, the membrane 58 may comprise silicone rubber,
or any similar elastomer including, for example, fluorosilicone rubber, nitrile, and the like,
without limitation. Further, a composite of a fabric within silicone rubber may be used, in
which case the rubber may provide initia elongation and an air-tight seal, and the fabric may
provide ahigh ultimate tensile strength to prevent breakage.

[0034] The junction 39, where the distal ends 34a-34c of the channels 30a-30c and the
inflation port 40 terminate, comprises an outer diameter ps, illustrated in FIG. 3, which is

dlightly larger than an outer diameter of the surgical incision 100, as depicted in FIGS. 4-6.
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The plug region 51 of the main conduit 50 comprises an outer diameter pa, illustrated in FIG.
3, which preferably is about the same diameter as the surgical incision 100, or dightly greater
or smaller relative to the surgical incision, while allowing the plug region 51 of the main
conduit 50 to reside at least partially within the surgical incision. A first taper 56 is disposed
between the plug region 51 and the junction 39, as shown in FIG. 1. The first taper 56
prevents the junction 39 from being inserted into the surgical incision 100, as depicted in
FIGS. 4-6. If the region 56 is made of a sufficiently elastic material, the region 56 may bulge
outward under the insufflation pressure, increasing the diameter of the port immediately
proximal to the incision at the skin, thus further preventing the port from dlipping deep into
the incision.

[0035] Further, a second taper 57 may be disposed between the plug region 51 of the main
conduit 50 and the expansion member 60, as best seen in FIG. 1. The second taper 57 may
provide atransition from the outer diameter p 4 of the plug region 51 of the main conduit 50
tothe larger outer diameter p s of the at least one expansion member 60 in its expanded state.
[0036] Referring now to FIGS. 4-6, exemplary method steps are described in further detail
for using the surgical access port 20 of FIGS. 1-3. In FIG. 4, asurgica incision 100 has been
made in apatient's tissue T, which may comprise, by way of example and without limitation,
abdominal tissue. The surgical incision 100 may be formed using techniques that are known
in the art.

[0037] In anext step, the surgical access port 20 is provided with the expansion member 60
in the contracted state, and is advanced distally such that the expansion member 60 extends
distally beyond the surgical incision 100, as shown in FIG. 4. At this time, at least aportion
of the plug region 51 of the main conduit 50 is aligned within the surgical incision 100.
Moreover, the first taper 56, which is disposed between the junction 39 and the plug region
51, may abut aproximal or outer surface of the patient's tissue T, as depicted in FIG. 4.
[0038] As noted above, an outer diameter D, of the plug region 51 preferably is about the
same diameter as the surgical incision 100, or dlightly greater or smaller relative to the
surgical incision 100. An array of surgical access ports 20 may be provided in an operating
setting and the outer diameter D, of the plug region 51 may be selected based on the size of
the incision 100 being made in the tissue T.

[0039] Optionally, the surgical access port 20 may comprise at least one insufflation port that
is capable of furnishing gasto the abdominal cavity during the procedure. The insufflation of
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the abdominal cavity with gas may be provided a this time to elevate the abdominal wall
relative to the internal organs to create additional room for viewing and manipulating
instruments.

[0040] Referring to FIG. 5, in a next step, the expansion member 60 of the surgical access
port 20 is expanded. In the embodiments shown herein, in which the expansion member 60
comprises atoroidal balloon, an inflation source supplies liquid or gas to the toroidal balloon
60 via the inflation port 40, and any tubes or other conduits disposed between the inflation
port 40 and the toroidal balloon 60. Inthe expanded state, the toroidal balloon 60 comprises
the outer diameter p s that is greater than a diameter of the surgical incision 100.

[0041] Advantageously, the toroidal balloon 60 provides an effective distal seal for the
surgical access port 20, particularly during insufflation of the peritoneum of a patient. In
particular, the toroidal balloon 60 can be inflated a sufficient amount so that the associated
membrane 58 presses against tissue T within the peritoneum, thereby maintaining atight seal
during insufflation. The toroidal balloon 60 comprises a material adapted to flex and
conform to tissue distal to the surgical incision 100, even with tissue irregularities. The
provision of the toroidal balloon 60 further advantageously eiminates the need to insert an
oversized solid distal end of an access port through a smaller diameter incision in the hopes
that the oversized distal end will achieve a seal once inside the bodily cavity.

[0042] Referring now to FIG. 6, in a next step, a first instrument 110 having proximal and
distal ends 112 and 114 may be inserted into one of the lumens 35a-35c of the channels 30a
30c. The first instrument 110 may comprise a camera or any other instrument to perform
desirable operative functions inside of the patient's bodily cavity distal to the tissue T. In
FIG. 6, the first instrument 110 is shown inserted through the lumen 35b of the second
channel 30b.

[0043] The configuration of the taper of the channel 30b, along with its relative flexibility,
allows the eversion of the reatively small diameter proxima end 32b distally through the
relatively large diameter distal end 34b, as shown in FIG. 6. In effect, the channel 30b
transitions from afirst state in which the proximal end 32b is positioned proximal to the distal
end 34b, to a second state in which where the proxima end 32b is inserted through and
extends distally beyond the distal end 34b of the channel 30b.

[0044] In one embodiment, the membrane of each of the channels 30a-30c may be sized to

appropriately couple with an associated instrument to create an airtight seal. In this instance,

9



10

15

20

25

30

WO 2013/081900 PCT/US2012/065987

eversion may be achieved by first holding both the particular channel and the associated
instrument during initial insertion of the instrument, and then letting go of the channel and
advancing the instrument distally to achieve eversion.

[0045] Advantageoudly, in the second state of the channel 30b, the everted lumen 35b now
tapers from a larger diameter a the original distal end 34b to a smaler diameter a the
original proxima end 32b, and such a decreasing taper may facilitate further advancement of
instruments. Additionally, the original proximal end 32b may extend dista to the expansion
member 60 within the body cavity, as shown in FIG. 6. Since the channel 30b is flexible, the
instrument 110 may be guided in any desired radial direction within the bodily cavity, with
accompanying radial deflection of the proximal end 32b of the channel 30b within the bodily
cavity.

[0046] Further, there is an ease of angling of the channels relative to each other, as the
channels may be only connected by the relatively thin membrane a junction 39. This
membrane allows the channels to readily bend relative to one another with relatively little
stress on the port.

[0047] If desired, additiona instruments may be inserted through the other channels 30a and
30c in a similar manner, such that al of the original proxima ends 32a-32c may extend
through the main conduit 50 and distal to the expansion member 60 within the body cavity.
In this manner, multiple instruments may be guided into the bodily cavity by their own
individual channel 30a-30c, and may be maintained in separate channels at least through the
surgical incision 110 and the expansion member 60, thereby facilitating advancement and
positioning of multiple components. Notably, when achannel is not in use by an instrument,
it may be sealed to prevent escape of insufflation gas, e.g., using a plug or by including a
valve a the opening of the channel.

[0048] In aternative embodiments, fewer than all of the channels 30a-30c may be evertable.
For example, only one or two of the channels 30a-30c may be evertable in the manner shown
with respect to the channel 30b in FIG. 6. Further, one or more of the channels 30a-30c may
be more rigid and incapable of eversion, thus remaining entirely outside of the patient at all
times. Further, as noted above, while three channels 30a-30c are depicted, it will be
appreciated that greater or fewer channels may be provided, and their shapes and placements

may be varied, without departing from the spirit of the present embodiments.
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[0049] While various embodiments of the invention have been described, the invention is not
to be restricted except in light of the attached claims and their equivalents. Moreover, the
advantages described herein are not necessarily the only advantages of the invention and it is
not necessarily expected that every embodiment of the invention will achieve all of the

advantages described.
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CLAIMS

| claim:

1. A surgical access port, comprising:

at least one channel having proximal and distal ends, and alumen extending
therebetween,

where the at least one channel comprises afirst state in which the proximal end is
positioned proximal to the distal end, and

where the at least one channel comprises a second state in which the at least one
channel is everted by advancing the proximal end through the distal end, such that the
proximal end is positioned distally beyond the distal end.

2. The surgical access port of claim 1wherein the proximal end of the at least one
channel has afirst outer diameter and the distal end of the a |east one channel has a second

inner diameter, where the first outer diameter is smaller than the second inner diameter.

3. The surgical access port of claim 1, wherein first, second and third channels are
provided, each having proximal and distal ends and lumens extending therebetween,
where each of the first, second and third channels comprises afirst state in which the
respective proximal ends are each positioned proximal to the respective distal ends, and
where each of the first, second and third channels further comprises a second state in
which the first, second and third channels are everted by advancing the respective proximal

ends through the respective distal ends.

4. The surgical access port of claim 1 further comprising at least one expansion member
having contracted and expanded states, where the expansion member is configured for
insertion through asurgical incision in the contracted state and expands to adiameter larger

than the surgical incision in the expanded state.

5. The surgical access port of claim 4, wherein the expansion member comprises a
toroidal balloon.

12
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6. The surgical access port of claim 5 further comprising an inflation port disposed
proximal to the toroidal balloon and configured to inflate the toroidal balloon to the expanded
state, wherein the inflation port is positioned adjacent to the a least one channel when the at
least one channel isin the first state.

7. The surgical access port of claim 1, further comprising:

aproximal region, wherein the a least one channel is positioned within the proximal
region in the first state;

ajunction where the distal end of the at least one channel is disposed;

adistal region, wherein a least one expansion member having contracted and
expanded states is positioned along the distal region; and

amain conduit having alumen, the main conduit extending from thejunction distally
through the at least one expansion member,

where the lumen of the a least one channel is in fluid communication with the lumen
of the main conduit, and

where, in the second state, the proximal end of the at least one channel is inserted
distally through the lumen of the main conduit and distally through the a least one expansion

member.

8. The surgical access port of claim 7, further comprising afirst taper disposed between

thejunction and aplug region of the main conduit that aligns with a surgical incision.

9. The surgical access port of claim 7, further comprising at least one membrane
disposed at least partially over the at least one expansion member, wherein when the at least
one expansion member is in the expanded state, the at least one membrane forms ataper
between the at least one expansion member and a plug region of the main conduit that aligns

with a surgical incision.

10. A method for accessing abodily cavity, the method comprising:
providing asurgical access port comprising at least one channel having proximal and
distal ends, and alumen extending therebetween, where the surgical access port is provided

with the at least one channel is in afirst state in which the proximal end is positioned
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proximal to the distal end of the a least one channel;

positioning the surgical access port so that at least aportion of the surgical access port
is disposed with asurgical incision, where the proximal end of the at least one channel is
positioned proximal to the surgical incision in the first state; and

everting the at least one channel to achieve a second state in which the proximal end
is advanced through the distal end, such that the proximal end is positioned distally beyond
the distal end.

11.  The method of claim 10, where the proximal end of the at least one channel has afirst
outer diameter and the distal end of the at least one channel has a second inner diameter,

where the first outer diameter is smaller than the second inner diameter.

12, The method of claim 10, where the surgical access port comprises at least one
expansion member, the method further comprising:

advancing the at least one expansion member through the surgical incision in the
contracted state; and

expanding the at least one expansion member to an expanded state having a diameter

larger than the surgical incision.

13. The method of claim 10, where the at least one expansion member comprises a
toroidal balloon.

14, The method of claim 10, where the surgical access port comprises aproximal region
in which the at least one channel is positioned in the first state, ajunction where the distal end
of the a least one channel is disposed, and adistal region where at least one expansion
member is positioned, the method further comprising:

providing amain conduit having alumen, the main conduit extending from the
junction distally through the expansion member, where the lumen of the a least one channel
isin fluid communication with the lumen of the main conduit; and

inserting the proximal end of the a least one channel distally through the lumen of the

main conduit and distally through the expansion member to achieve the second state.
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15. A surgical access port, comprising:

a least one channel having proximal and distal ends, and alumen extending
therebetween;

atoroidal balloon having contracted and expanded states, where the toroidal balloon
is configured for insertion through a surgical incision in the contracted state and expandsto a
diameter larger than the surgical incision in the expanded state; and

an inflation port disposed proximal to the toroidal balloon and configured to inflate
the toroidal balloon to the expanded state,

where the toroidal balloon comprises amaterial adapted to flex and conform to tissue

distal tothe surgical incision in the expanded state.

16. The surgical access port of claim 15 where the at least one channel comprises afirst
state in which the proximal end is positioned proximal to the distal end, and where the at |least
one channel comprises a second state in which the at least one channel is everted by
advancing the proximal end through the distal end, such that the proximal end is positioned
distally beyond the distal end.

17. The surgical access port of claim 16 wherein the proximal end of the a least one
channel has afirst outer diameter and the distal end of the at least one channel has a second

inner diameter, where the first outer diameter is smaller than the second inner diameter.

18. The surgical access port of claim 16, further comprising:

aproximal region, wherein the a least one channel is positioned within the proximal
region in the first state;

ajunction where the distal end of the a least one channel is disposed;

adistal region along which the toroidal balloon is positioned; and

amain conduit having alumen, the main conduit extending from the junction distaly
through the toroidal balloon,

where the lumen of the a least one channel is in fluid communication with the lumen
of the main conduit, and

where, in the second state, the proximal end of the at least one channel is inserted

distally through the lumen of the main conduit and distally through the toroidal balloon.
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19. The surgical access port of claim 18, further comprising afirst taper disposed between

thejunction and aplug region of the main conduit that aligns with a surgical incision.

20.  The surgical access port of claim 18, further comprising & |east one membrane
disposed a least partially over the toroidal balloon, wherein when the toroidal balloon isin
the expanded state, the at least one membrane forms a second taper between the toroidal
balloon and aplug region of the main conduit that aligns with a surgical incision.
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