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Description

BACKGROUND

Technical Field

[0001] This application is generally directed to surgical
devices, and more particularly, to a retractor adapted for
use with a cap, that is useful in natural orifice single-port

surgical procedures.

Description of the Related Art

[0002] Access devices are commonly used in surgery
to facilitate the introduction of various surgical instru-
ments into natural biological vessels, conduits, orifices,
cavities, and other interior regions of the body. These
access devices include, for example, devices that facili-
tate the introduction of a needle into a vessel, and trocars
thatfacilitate the introduction of laparoscopic instruments
into the abdomen of the body.

[0003] Some of these access devices are introduced
into regions that include a fluid or gas under pressure. In
the case of a needle access device, the pressure may
be from a liquid, such as blood. In the case of a trocar,
the pressure may be from a gas, such as an insufflation
gas. In either case, it is desirable to provide for the intro-
duction of the surgical instrument into the cavity without
permitting the escape of the pressurized fluid or gas.
[0004] In the case of trocars, a cannula at the distal
end of the trocar is typically connected to a seal housing
at the proximal end of the trocar. Together the cannula
and housing form a working channel through which var-
ious instruments can be inserted to access the cavity.
Seal mechanisms are commonly disposed in the housing
and include a septum valve that seals the working chan-
nel when an instrument is in place, and a zero closure
valve that seals the working channel when the instrument
is removed.

[0005] Current surgical access ports allow for single
instrument access through each port, or allow for multiple
instrument access through a rigid cannula. Some devic-
es, such as transanal endoscopic microsurgery (TEMS)
units require that the device be attached to the surgical
table to support the weight of the device, as well as to
locate the position of the device respective to the patient.
These devices do not provide flexibility to the surgeon in
selecting instrument size, and they restrict instrument
movement with their rigid cannulas. Additionally, sur-
geons are performing laparoscopic surgical procedures
through a single or a limited number of access ports. The
procedures may be performed through a single two (2)
centimeter incision at the umbilicus, or in certain cases,
trans-vaginally or trans-anally. What is needed is a sys-
tem that meets the needs of these new procedures, fa-
cilitating more flexible movement of laparoscopic instru-
ments through a single or limited number of ports while
preventing the escape of pressured fluids or gasses and
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permitting large specimen removal.

WO01/26559 A1 discloses a retractor for retracting the
margins of an abdominal wound opening, comprising in-
ner and outer O-rings and a sleeve extending between
the inner O-ring and the outer O-ring.

WO 2010/045253 A1 discloses a surgical access system
comprising a flexible sleeve extending between an inner
ring and an outer ring.

SUMMARY OF THE INVENTION

[0006] The invention is directed to a surgical access
port system according to claim 1. Preferred embodiments
are defined in the dependent claims.

[0007] The surgical access port system comprises a
retractor that is adapted for being coupled to a cap and
that is adapted for performing natural orifice surgery. The
retractor comprises an outer ring, wherein the outer ring
is configured to be disposed proximate the natural orifice
of the patient and substantially surround the orifice; a
tubular body; and a funnel segment extending between
and coupling the outer ring and the tubular body, wherein
the funnel segment provides a diametric reduction be-
tween the relatively large diameter of the outer ring and
the relatively smaller diameter of the tubular body, which
is sized to fit within a natural orifice with minimal distention
of the orifice.

[0008] According to the invention, the tubular body
comprises a substantially flexible material, such as a
KRATON® material, a PELLETHANE® material or a sil-
icone rubber material. The tubular body defines a gen-
erally cylindrical sufficiently large such that two or more
surgical instruments positioned therethrough can be
translated or pivoted relative to one another. In one as-
pect, the tubular body comprises one or more coatings,
such as an antimicrobial coating. In one aspect, the tu-
bular body comprises perforations. In another aspect,
the tubular body has opening or windows along the length
of the body, to provide access by surgical instruments to
the body cavity or orifice.

[0009] In one aspect, the funnel segment comprises
an inner surface that can provide a bearing surface for
an obturator used to advance to the retractor into a body
cavity. The funnel segment can have a substantially lin-
ear taper between the relatively large diameter of the
outer ring and the relatively smaller diameter of the tu-
bular body. In one aspect, the funnel segment has a
curved profile between the relatively large diameter and
therelatively smaller diameter. In one aspect, the surgical
access port system further comprises an obturator.
[0010] According to the invention, the surgical access
port system further comprises an inner ring, wherein the
inner ring is sufficiently flexible to be compressed for in-
sertion into a body orifice, substantially returning to its
original shape upon release inside the body orifice. The
shape of the inner ring can be one of several geometric
shapes, including substantially circular.

[0011] These and other features and advantages of
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the invention will become more apparent with a discus-
sion of embodiments in reference to the associated draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

FIG. 1is a side view of a patient in surgery illustrating
an access device positioned on the abdomen and in
use.

FIG. 2 is a cross-sectional side view illustrating an
access device, with the wound retractor retracting
the vagina of a patient, and the gel cap sealing the
opening of the wound retractor.

FIG. 3 is a front view illustrating an access device
deployed and in use at the mouth of the patient.
FIG. 4 is a top view illustrated a patient in the prone
position with an access device deployed and in use
at the anus of the patient.

FIG. 5 is a perspective view of an access device
comprising a cap and a retractor.

FIG. 6A is a side view of an embodiment of a natural
orifice retractor. FIG. 6B is a top view of the natural
orifice retractor of FIG. 6A. FIG. 6C is a partial cut
away of the natural orifice retractor of FIG. 6A.
FIG. 6D is a side view of another natural orifice re-
tractor. FIG. 6E is a top view of the natural orifice
retractor of FIG. 6D. FIG. 6F is a perspective view
of the natural orifice retractor of FIG. 6A.

FIG. 6G is a perspective view of an obturator adapted
to facilitate introduction of a natural orifice retractor
into a body orifice such as an anus. FIG. 6H is a side
view of the obturator of FIG. 6G.

FIG. 7A is a partial side cross section of the natural
orifice retractor of FIG. 6A with a gel cap coupled
therewith to form one embodiment of natural orifice
access device.

FIG. 7B is a side cross section of the natural orifice
retractor of FIG. 6D.

FIG. 7C is a perspective view of a natural orifice re-
tractor formed from sections and having cut-out por-
tions or windows in the tubular body of the retractor.
FIG. 7D is a cutaway view of the retractor of FIG. 7C
showing the slidable engagement of the sections.
FIG. 7E is a cutaway view of the retractor of FIG. 7C
showing the snap-lock mechanism securing the sec-
tions together.

FIG. 7F is a perspective view and a side view of an
alternative retractor having cut-out portions or win-
dows in the tubular body of the retractor.

FIG. 8A is a side view of the natural orifice access
device of FIG. 7A. FIG. 8B is a top view of the natural
orifice access device illustrated in FIG. 7A. FIG. 8C
is a perspective view of the natural orifice access
device illustrated in FIG. 7A.

FIG. 8D is a perspective view of the natural orifice
retractor of FIG. 6D with a gel cap therewith to form
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one embodiment of natural orifice access device.
FIG. 9A is a perspective view of an embodiment of
a natural orifice access device including a cap having
a plurality of trocars extending therethrough. FIG.
9B is a perspective view of another natural orifice
access device including a cap having a plurality of
trocars extending therethrough.

FIG.9Cis anexploded view of atrocar access device
and optional obturator, which is a component of
some of the access device systems.

[0013] Similar components have similar reference
numbers throughout.

DETAILED DESCRIPTION OF CERTAIN EMBODI-
MENTS

[0014] Surgical instrument access device system are
useful, for example, for single incision, single port, and/or
limited port laparoscopic surgical procedures, for exam-
ple, abdominal (FIG. 1), transvaginal (FIG. 2), transoral
(FIG. 3), and transanal (FIG. 4) procedures. Various sur-
gical instrument access devices are described in U.S.
Patent Application Publication No. 2009/0187079, enti-
tled "SURGICAL INSTRUMENT ACCESS DEVICE,"
filed January 22, 2009, and U.S. Patent No. 7,727,146,
entitled "WOUND RETRACTOR WITH GEL CAP".
[0015] FIG. 5 illustrates a perspective view of an ac-
cess device system 5000 comprising a retractor 5100
and a cap 5500, which is useful in single port and/or lim-
ited port procedures. The retractor or surgical wound re-
tractor 5100 is placed and/or positioned into, across,
and/or through a surgical incision and/or body orifice to
enlarge, reshape, and/or isolate the incision or body or-
ifice. The cap 5500 provides an artificial body wall through
which instruments access the interior of a patient’s body,
for example, a body cavity. The components of the ac-
cessdevice 5000 comprise any suitable biologically com-
patible materials. The examples of access devices sys-
tems shown in FIGS. 1-5 are described in US Patent
Application Publication No. US2009/0187079 and PCT
Patent Application Publication No. WO2010/045253.
[0016] Examples of natural orifice access ports or re-
tractors 6100, 7100 sharing certain similarities are illus-
trated in FIGS. 6-9. One embodiment of retractor 6100
is illustrated in FIGS. 6A-6C, 7A, 8A-8C, and 9A.
[0017] The embodiment of the natural orifice access
port or retractor 6100 illustrated in a side view in FIG. 6A
can be adapted for use in a transanal surgical procedure.
The retractor 6100 comprises an inner or distal ring 6110,
an outer or proximal ring 6120, a tubular body 6130, and
a funnel segment 6140 extending between and coupling
the inner ring 6110 and the outer ring 6120. The tubular
body 6130 comprises a relatively flexible material such
as a KRATON® material or a silicone rubber material,
which is substantially cylindrical in the illustrated embod-
iment. In other embodiments, the tubular body 6130 has
another shape, for example, an oval cross section. Some
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embodiments of the tubular body 6130 comprise one or
more coatings that provide additional functionality, for
example, an anti-microbial coating.

[0018] Embodiments of the inner ring 6110 are suffi-
ciently flexible and compliant to be compressed and/or
deformed for insertion into a body orifice such as a pa-
tient’s anus during a transanal surgical procedure. When
subsequently released within an associated body cavity,
the inner ring 6110 substantially returns to its original
shape or footprint. In some embodiments, the inner ring
6110 assumes a substantially circular shape in a relaxed
state, for example, when released within a body cavity.
In other embodiments, the inner ring 6110 has another
shape in the relaxed state, for example, an oval. The
inner ring 6110 assumes a different shape when com-
pressed for insertion through an incision or body orifice,
for example, a substantially oval shape, a generally linear
shape, a tear-drop shape, or another suitable shape.
Those skilled in the art will recognize that in other em-
bodiments, the inner ring 6110 in the relaxed state has
a shape other than round, for example, oval, elliptical, or
D-shaped. In other embodiments, the inner ring 6110 is
substantially rigid, that is, non-compliant under the ordi-
nary conditions under which it is used. In some embod-
iments, the inner ring extends outward from the surface
of the tubular body, as shown, for example, in FIG. 6A,
to thereby aid in retaining the retractor in the body cavity
after it is deployed.

[0019] Embodiments of the inner ring 6110 can com-
prise a generally circular cross section. In other embod-
iments, the innerring 6110 comprises another cross-sec-
tional shape, for example, atleast one of oval or elliptical,
tear-drop shaped, and D-shaped. Those skilled in the art
willunderstand that other cross sections are used in other
embodiments. As further discussed herein with respect
to the flexion region of the inner ring 6110, some embod-
iments of the inner ring 6110 comprise at least one notch
and/or weak spot, which facilitate folding or deforming
the inner ring 6110, thereby facilitating insertion and/or
removal of the inner ring 6110.

[0020] Returning to FIG. 6A, the outer ring 6120 is
proximal the funnel section 6140. In the illustrated em-
bodiment, the outer ring 6120 has a substantially circular
footprint. As further discussed herein, the outer ring 6120
can be sized and configured to sealingly couple to a cap
or other access device thereon. In some embodiments,
one or more suture points 6160 can be disposed on the
retractor 6110 adjacent the outer ring 6120.

[0021] WithreferencetoFIG. 6B, atop view ofretractor
6100 is illustrated. In the illustrated embodiment, outer
ring 6120 has a generally circular profile. Additionally, in
the illustrated embodiment, two suture points 6160 are
generally diametrically opposed relative to the generally
circular profile of the outer ring 6120. In other embodi-
ments, the retractor can include more or fewer than two
suture points disposed of various locations relative to the
outer ring 6120.

[0022] With continued reference to FIG. 6B, the tubular
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body 6130 has a generally circular profile defining a gen-
erally cylindrical passage 6150. The generally cylindrical
passage 6150 is desirably large enough to accommodate
more than one laparoscopic instrument therethrough
such that a single natural orifice access device can be
used to provide access for multiple surgical instruments
in a body cavity. Moreover, generally cylindrical passage
6150 is desirably large enough such that multiple surgical
instruments positioned therethrough can be translated
or pivoted relative to one another, allowing a surgeon to
manipulate the instruments as desired during a surgical
procedure. The generally cylindrical passage extends
between a proximal end 6152 of the retractor 6100 ad-
jacent the outer ring 6120 to a distal end 6154 of the
retractor 6100 adjacent the inner ring 6110 (FIG. 6A).
[0023] With continued reference to FIG. 6B, in the il-
lustrated embodiment, the funnel segment 6140 provides
a diametric reduction between the relatively large diam-
eter of the outer ring 6120, which is sized and configured
to be removably coupled to an access device such as a
cap, and the relatively smaller diameter of the passage
6150, which is sized to fit within a natural orifice with
minimal distention of the orifice. The funnel segment
6140 has aninner surface 6142 which can provide a bear-
ing surface for an obturator used to advance to the re-
tractor 6100 into a body cavity. In some embodiments,
the funnel segment 6140 can have a substantially linear
taper between the relatively large diameter and the rel-
atively smaller diameter such that the inner surface 6142
is a frusto-conical segment. In other embodiments, the
funnel segment 6140 can have a curved profile between
the relatively large diameter and the relatively smaller
diameter.

[0024] In some embodiments, a natural orifice access
system can include a retractor 6100 and an optional ob-
turator 6400 (FIG. 6G-6H). The obturator can have a
proximal bearing surface 6410 sized and configured to
bear againstthe innersurface 6142 of the funnel segment
6140 and a distal dilation surface 6420 sized and config-
ured to expand a natural orifice for passage of the retrac-
tor 6100. Thus, during insertion of the retractor 6100 into
a natural orifice, the dilation surface 6420 expands a
pathway to a surgical site in a body cavity while the ob-
turator bears on the inner surface 6142 of the funnel seg-
ment 6140 to advance the retractor 6100 into position in
the surgical site. Furthermore, in some embodiments,
the obturator can have a handle 6430 at a proximal end
thereof adapted to facilitate selective twisting or rotation
of the obturator about a longitudinal axis thereof during
insertion.

[0025] It can be desirable that the outer ring 6120 is
relatively stiff compared with the relatively flexible tubular
body 6130 of the retractor 6100 so that the outer ring
6120 can sealingly engage an access device such as a
cap. With reference to FIG. 6C, a perspective view of the
retractor is illustrated with a partial cutaway of the outer
ring 6120. In the illustrated embodiment, the outer ring
6120 includes an annular groove 6122 formed therein in
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which a reinforcing member 6124 is disposed. In some
embodiments, the reinforcing member 6124 can com-
prise a metallic member such as a wire formed into aring
shape. For example, in some embodiments the reinforc-
ing member 6124 can comprise a stainless steel ring
positioned within the groove 6122 during manufacture of
the retractor 6100. In other embodiments, the reinforcing
number 6124 can comprise an injectable nonmetallic
member. For example, in some embodiments, a glass
filled polymer or polycarbonate material can be injected
into the groove 6122 during manufacture of the retractor
6100.

[0026] While the illustrated embodiments of retractor
6100 include a reinforcing member to enhance the rigidity
ofthe outerring 6120, in other embodiments, the retractor
6100 can be formed in a multiple-shot molding process.
For example, in some embodiments, an inner segment
of the retractor defined by the tubular body 6130 and the
inner ring 6110 is formed in one molding operation from
a flexible material, and an outer segment of the retractor
6100 defined by the funnel segment 6140 and the outer
ring 6120 is formed in another molding operation from a
relatively rigid material such as a polycarbonate material
or other suitable material. One example of a retractor
7100 formed in a multiple-shot molding process is illus-
trated in FIGS. 6D-F, 7B, 8D, and 9B.

[0027] With continued reference to FIG. 6C, the illus-
trated embodiment includes a continuous generally an-
nular groove. In other embodiments, a plurality of non-
contiguous recesses can each receive one of a plurality
of reinforcing members. Moreover, in some embodi-
ments, the outer ring can include two or more concentric
generally annular grooves, which each receive a corre-
sponding reinforcing member.

[0028] With reference to FIG. 7A, a cross-sectional
view of a natural orifice access device including a retrac-
tor 6100 and a removable cap 6200 is shown. In the il-
lustrated embodiment, the tubular body 6130 is formed
of a flexible material having a predetermined fixed length
L,innerdiameter D, and wall thickness T. The fixed length
L, inner diameter D, and wall thickness T are selected to
accommodate the anatomy of a natural orifice, such as
the anal orifice of a majority of patients. Itis contemplated
that the retractor 6100 can be scaled to different sizes
for patients of different ages. Furthermore, in some em-
bodiments, it is contemplated that the retractor can in-
clude a telescopic tubular body such that the tubular body
can be selectively positioned at a variety of lengths de-
pending on patient anatomy and the location of the sur-
gical site within the body cavity. Desirably, the wall thick-
ness T and material of the tubular body 6130 are selected
such that the tubular body 6130 is resilient enough to
maintain the passage 6150 therethrough when posi-
tionedinthe natural orifice. Moreover, desirably, the inner
diameter, D is sufficiently large to accommodate multiple
surgical instruments. For example, in embodiments of
the retractor 6100 adapted for use in a TEMS procedure,
the inner diameter D and thickness T can be sized such
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that an outer diameter of the retractor can be between
approximately 30 mm and 70 mm, desirably between ap-
proximately 35 mm and 50 mm, and in one embodiment
approximately 40 mm. Additionally, desirably, the fixed
length L is sufficiently long such that the inner ring 6110
can be positioned at a surgical site within a body cavity
and the outer ring 6120 can be positioned outside the
natural orifice. In some embodiments, the fixed length L
is of a length such that the device has an overall length
between the proximal end 6152 and the distal end 6154
of between approximately 10 mm and approximately 100
mm, desirably between approximately 20 mm and 80
mm, more desirably between approximately 30 mm and
60 mm, and in one embodiment, approximately 40 mm.
[0029] With continued reference to FIG. 7A, in some
embodiments, the annular groove 6122 can be open to
aninner surface of the outer ring 6120. Thus, the retractor
6100 can be formed of a flexible material in a single mold-
ing operation with the annular groove 6122 having an
opening, and the reinforcing member 6124 can be sub-
sequently inserted into the upper groove 6122.

[0030] With continued reference to FIG. 7A, in some
embodiments, the retractor 6100 can include a flexion
region between the tubular body 6130 and the inner ring
6110, such as an undercut 6170. Advantageously, the
flexion region can allow the inner ring 6110 to flex or
rotate relative to the tubular body 6130 during insertion
such that the inner ring 6110 presents a relatively small
outer diameter in an insertion configuration and a rela-
tively larger outer diameter in an undisturbed configura-
tion. In other embodiments, the inner ring 6110 can com-
prise an inflatable member such as an annular balloon
coupled to a fluid source that can be selectively inflated
and deflated between a deflated, relatively small diame-
ter state for insertion and removal, and an inflated, rela-
tively high diameter state for retention in a body cavity.
[0031] With reference to FIG. 8A, a side view of a nat-
ural orifice access device having a cap 6200 removably
coupled to aretractor 6100 is illustrated. In the illustrated
embodiment, the cap 6200 comprises a sealable access
surface 6210 such as a gel pad surface as described in
further detail herein. In certain embodiments, the cap
6200 can also comprise at least one gas or fluid port
6220, 6230. In the illustrated embodiment, the cap 6200
comprises two gas or fluid ports 6220, 6230, such that
one port can be used for gas insufflation and the other
port can be used for ventilation for example when elec-
trosurgery is performed through the access device. In
certain embodiments, at least one of the gas or fluid ports
6220, 6230 comprises a valve such as a stopcock valve
to selectively control the flow of fluid therethrough.
[0032] With reference to FIG. 8B, a top view of the
natural orifice access device is illustrated. The sealable
access surface 6210 can be encircled by and restrained
by an annular frame 6240 such as a split ring having a
clamp 6250. The clamp 6250 can be movable between
an open configuration in which the cap 6200 is selectively
removable from the retractor 6100 and a clamped con-
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figuration in which the cap 6200 can be secured to the
retractor 6100. For example, the annular frame 6240 can
be positioned peripherally around the outer ring 6120 with
the clamp 6250 in the open configuration and the clamp
moved to the clamped configuration to sealingly fix the
cap 6200 to the retractor 6100. Accordingly, the cap 6200
can be easily removed during a surgical procedure to
facilitate removal of excised tissue from a surgical site
through the retractor 6100.

[0033] With reference to FIG. 8C, a perspective view
of the natural orifice access device is illustrated. In the
illustrated embodiment, the clamp 6250 can have a distal
flange 6252 positioned to interface with the outer ring
6120 of the retractor when the clamp is in the clamped
configuration. As illustrated, the clamp 6250 engages a
distal surface of the outer ring 6120 of the retractor 6100.
In some embodiments, the annular frame 6240 can fur-
ther comprise at least one distal flange sized and posi-
tioned to interface with a retractor. In the illustrated em-
bodiment, the annular frame 6240 comprises a distal
flange 6260 positioned to engage a distal surface of the
outer ring 6120 of the retractor. As illustrated, the flange
6260 is generally diametrically opposed to the distal
flange of the clamp 6250. In other embodiments, the an-
nular frame 6240 can include more than one distal flange
positioned substantially equally spaced about the periph-
ery of the annular frame 6240 or spaced irregularly about
the periphery of the annular frame.

[0034] Withreferenceto FIG. 9A, another embodiment
of natural orifice access device is illustrated with a cap
6300 removably coupled to aretractor 6100 such as that
described above with respect to FIGS. 6A-6C, 7A, 8A-
8C, and 9A. In the illustrated embodiment, the cap 6300
includes multiple trocar access devices 6310 positioned
through an access surface 6320 thereof. Advantageous-
ly, the multiple trocar access devices 6310 allow for easy
placement and manipulation of multiple laparoscopic in-
struments in a surgical site through a single natural ori-
fice.

[0035] In some embodiments, the inner ring 6110 and
the outer ring 6120 independently have different footprint
shapes and/or footprint diameters. An inner ring 6110
with a larger diameter permits a greater retraction force,
but is more difficult to insert and remove from a body
cavity.

[0036] With reference to FIGS. 6D-6F, in some exam-
ples, a natural orifice access port or retractor 7100 can
be adapted for use in a transanal endoscopic microsur-
gery (TEMS) procedure. The retractor 7100 comprises
an inner or distal ring 7110, an outer or proximal ring
7120, a tubular body 7130, and a funnel segment 7140
extending between and coupling the inner ring 7110 and
the outer ring 7120. The tubular body 7130 comprises a
relatively flexible material such as a KRATON® material
or a silicone rubber material, which is substantially cylin-
drical in the illustrated embodiment. In other embodi-
ments, the tubular body 7130 has another shape, for ex-
ample, an oval cross section. Some embodiments of the
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tubular body 7130 comprise one or more coatings that
provide additional functionality, for example, an anti-mi-
crobial coating.

[0037] Inthe illustrated examples of retractors, the in-
ner ring 7110 is substantially flush with a distal end of
the tubular body 7130 such that the retractor 7100 has
a generally tubular configuration extending distally of the
funnel segment 7140 to the distal end. Examples of the
inner ring 7110 are sufficiently flexible and compliant to
be compressed and/or deformed for insertion into a body
orifice such as a patient’s anus during atransanal surgical
procedure. When subsequently released within an asso-
ciated body cavity, the inner ring 7110 substantially re-
turns to its original shape or footprint. In some examples,
the inner ring 7110 assumes a substantially circular
shape substantially flush with the generally cylindrical
tubular body 7130 in a relaxed state, for example, when
released within a body cavity. In other examples, the in-
ner ring 7110 has another shape in the relaxed state, for
example, an oval. The inner ring 7110 assumes a differ-
ent shape when compressed for insertion through an in-
cision or body orifice, for example, a substantially oval
shape, a generally linear shape, a tear-drop shape, or
another suitable shape. In other examples, the inner ring
7110 is substantially rigid, that is, non-compliant under
the ordinary conditions under which it is used.

[0038] With continued reference to FIGS. 6D-6F, in
some examples of a retractor, the inner ring 7110 can be
shaped and configured to facilitate insertion through a
natural orifice. For example, in the illustrated example,
the inner ring 7110 can include a radiused edge to facil-
itate atraumatic entry through a natural orifice. In other
examples, theinnerring 7110 can include abeveled edge
to facilitate entry through a natural orifice. Furthermore,
in the illustrated example, the inner ring 7110 can be
formed at an angle transverse to a longitudinal axis de-
fined by the tubular body 7130. Advantageously, such
an angled inner ring 7110 can facilitate insertion of the
retractor 7100 through a natural orifice. In other exam-
ples, the inner ring 7110 can be substantially perpendic-
ular to the longitudinal axis defined by the tubular body.
[0039] With continued reference to FIGS. 6D-6F, the
outer ring 7120 is proximal the funnel section 7140. In
the illustrated example, the outer ring 7120 has a sub-
stantially circular footprint. As further discussed herein,
the outer ring 7120 can be sized and configured to seal-
ingly couple to a cap or other access device thereon. In
some embodiments, as discussed above with reference
to the embodiments of FIGS. 6A-6C, one or more suture
points can be disposed on the retractor 7100 adjacent
the outer ring 7120.

[0040] With continued reference to FIGS. 6D-6F, the
tubular body 7130 can have a generally circular profile
defining a generally cylindrical passage 7150. The gen-
erally cylindrical passage 7150 is desirably large enough
to accommodate more than one laparoscopic instrument
therethrough such that a single natural orifice access de-
vice can be used to provide access for multiple surgical
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instruments in a body cavity. Moreover, generally cylin-
drical passage 7150 is desirably large enough such that
multiple surgical instruments positioned therethrough
can be translated or pivoted relative to one another, al-
lowing a surgeon to manipulate the instruments as de-
sired during a surgical procedure. The generally cylindri-
cal passage extends between a proximal end 7152 of
the retractor 7100 adjacent the outer ring 7120 to a distal
end 7154 of the retractor 7100 adjacent the inner ring
7110 (FIG. 6D).

[0041] With reference to FIG. 6D, in the illustrated ex-
ample, the funnel segment 7140 provides a diametric
reduction between the relatively large diameter of the
outer ring 7120, which is sized and configured to be re-
movably coupled to an access device such as a cap, and
the relatively smaller diameter of the passage 7150,
which is sized to fit within a natural orifice with minimal
distention of the orifice. The funnel segment 7140 has
an inner surface 7142 which can provide a bearing sur-
face for an obturator used to advance to the retractor
7100 into a body cavity. In some examples, the funnel
segment 7140 can have a substantially linear taper be-
tween the relatively large diameter and the relatively
smaller diameter such that the inner surface 7142 is a
frusto-conical segment. In other examples, the funnel
segment 7140 can have a curved profile between the
relatively large diameter and the relatively smaller diam-
eter.

[0042] In some embodiments, a natural orifice access
system can include a retractor 7100 and an optional ob-
turator, such as described above with reference to FIG.
6G. The obturator can have a proximal bearing surface
6410 sized and configured to bear against the inner sur-
face 7142 of the funnel segment 7140 and a distal dilation
surface 6420 sized and configured to expand a natural
orifice for passage of the retractor 7100. Thus, during
insertion of the retractor 7100 into a natural orifice, the
dilation surface expands a pathway to a surgical site in
a body cavity while the obturator bears on the inner sur-
face 7142 of the funnel segment 7140 to advance the
retractor 7100 into position in the surgical site. Further-
more, in some embodiments, the obturator can have a
handle 6430 at a proximal end thereof adapted to facili-
tate selective twisting or rotation of the obturator about
a longitudinal axis thereof during insertion.

[0043] With reference to FIG. 7B, it can be desirable
that the outer ring 7120 is relatively stiff compared with
the relatively flexible tubular body 7130 of the retractor
7100 so that the outer ring 7120 can sealingly engage
an access device such as a cap. In the illustrated exam-
ple, the retractor 7100 is formed in a multiple-shot mold-
ing process. For example, an inner segment of the re-
tractor 7100 defined by the tubular body 7130 and the
inner ring 7110 is formed in one molding operation from
a flexible material, and an outer segment of the retractor
7100 defined by the funnel segment 7140 and the outer
ring 7120 is formed in another molding operation from a
relatively rigid material such as a polycarbonate material
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or other suitable material.

[0044] In other examples of a surgical access port sys-
tem, a multiple-shot molding process can be varied such
that the resulting inner and outer segments are different
from those illustrated. For example, the inner segment
can include the tubular body 7130, the inner ring 7110,
and a portion of the funnel segment 7140, while the outer
segment can include a portion of the funnel segment
7140 and the outer ring 7120. Alternatively, the inner seg-
ment can include the inner ring 7110 and a portion of the
tubular body 7130, while the outer segment can include
a portion of the tubular body 7130, the funnel segment
7140, and the outer ring 7120.

[0045] With reference to FIGS. 6D and 7B, a retractor
7100 formed in a multiple-shot molding process can in-
clude one or more retention members 7160 on the inner
segment and the outer segment to maintain the position
of the inner segment relative to the outer segment. For
example, a distal end of the outer segment can include
one or more protrusions 7162 extending radially outward-
ly from the funnel segment 7140 and one or more recess-
es 7164 recessed radially inwardly from the funnel seg-
ment 7140 at an interface region of the inner segment
and the outer segment of the retractor 7100. In the illus-
trated example, the distal end of the outer segment in-
cludes a plurality of protrusions 7162 alternating with a
plurality of recesses 7164 therebetween. Moreover, in
some examples, the outer segment can include an an-
nular groove 7170 formed in the funnel segment 7140 at
an interface region of the inner segment and the outer
segment of the retractor 7100. The inner segment of the
retractor 7100 can include an annular member 7166 dis-
posed within and matingly engaging the groove 7170 to
maintain the position of the inner segment relative to the
outer segment.

[0046] With reference to FIG. 7B, a cross-sectional
view of retractor 7100 is shown. In the illustrated exam-
ple, the tubular body 7130 is formed of a flexible material
having a predetermined fixed length L2, inner diameter
D2, and wall thickness T2. The fixed length L2, inner
diameter D2, and wall thickness T2 are selected to ac-
commodate the anatomy of a natural orifice, such as the
anal orifice of a majority of patients. It is contemplated
that the retractor 7100 can be scaled to different sizes
for patients of different ages. Desirably, the wall thickness
T2 and material of the tubular body 7130 are selected
such that the tubular body 7130 is resilient enough to
maintain the passage 7150 therethrough when posi-
tioned in the natural orifice. Moreover, desirably, the inner
diameter, D2 is sufficiently large to accommodate multi-
ple surgical instruments. For example, in examples of
the retractor 7100 adapted for use in a transanal surgical
procedure, the inner diameter D2 and thickness T2 can
be sized such that an outer diameter of the retractor can
be between approximately 30 mm and 70 mm, desirably
between approximately 35 mm and 50 mm, and in one
embodiment approximately 40 mm. Additionally, desira-
bly, the fixed length L2 is sufficiently long such that the
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inner ring 7110 can be positioned at a surgical site within
a body cavity and the outer ring 7120 can be positioned
outside the natural orifice. In some examples, the fixed
length L2 is of a length such that the device has an overall
length between the proximal end 7152 and the distal end
7154 of between approximately 100 mm and approxi-
mately 200 mm, desirably between approximately 120
mm and 180 mm, more desirably between approximately
140 mm and 160 mm, and in one embodiment, approx-
imately 150 mm.

[0047] With reference to FIG. 8D, a perspective view
of a natural orifice access device having a cap 6200 sub-
stantially similar to that described with respect to FIGS.
8A-8C removably coupled to a retractor 7100 is illustrat-
ed. The cap 6200 comprises a sealable access surface
6210 such as a gel pad surface as described in further
detail herein. The cap 6200 can also comprise at least
one gas or fluid port 6220, 6230. In the illustrated exam-
ple, the cap 6200 comprises two gas or fluid ports 6220,
6230, such that one port can be used for gas insufflation
and the other port can be used for ventilation for example
when electrosurgery is performed through the access de-
vice. In certain examples, at least one of the gas or fluid
ports 6220, 6230 comprises a valve such as a stopcock
valve to selectively control the flow of fluid therethrough.
[0048] With continued reference to FIG. 8D, a top view
ofthe natural orifice access device is illustrated. The seal-
able access surface 6210 can be encircled by and re-
strained by an annular frame 6240 such as a split ring
having a clamp 6250. The clamp 6250 can be movable
between an open configuration in which the cap 6200 is
selectively removable from the retractor 7100 and a
clamped configuration in which the cap 6200 can be se-
cured to the retractor 7100. For example, the annular
frame 6240 can be positioned peripherally around the
outer ring 7120 with the clamp 6250 in the open config-
uration and the clamp moved to the clamped configura-
tion to sealingly fix the cap 6200 to the retractor 7100.
Accordingly, the cap 6200 can be easily removed during
a surgical procedure to facilitate removal of excised tis-
sue from a surgical site through the retractor 7100.
[0049] With reference to FIG. 9B, another example of
a natural orifice access device is illustrated can include
a cap 6300 substantially similar to that described above
with reference to FIG. 9A removably coupled to a retrac-
tor 7100 such as that described above with respect to
FIGS. 6D-F, 7B, and 8D. The cap 6300 can include mul-
tiple trocar access devices 6310 positioned through an
access surface 6320 thereof. Advantageously, the mul-
tiple trocar access devices 6310 allow for easy placement
and manipulation of multiple laparoscopic instruments in
a surgical site through a single natural orifice.

[0050] As discussed herein, the retractors shown in
FIGs. 7A and 7B can include a telescopic tubular body
such that the tubular body can be selectively positioned
at a variety of lengths depending on patient anatomy and
the location of the surgical site within the body cavity. In
another example, illustrated in FIG. 7C, the tubular body
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may be formed in sections of varying length that slidingly
engage and snap lock together to provide a variety of
lengths, depending of the number and size of the sections
selected and assembled. With reference to FIG. 7C, a
perspective view of a retractor 6500 is shown having
three sections: an outer ring section 6510, an inner ring
section 6520, and anintermediate section 6530 disposed
between the other two sections. The three sections are
held together by a snap lock mechanism 6540. Each sec-
tion terminates at the distal end with an annular groove
6550 that slidingly engages with the proximal end 6560
of the next section, best shown in the cross section view
of FIG. 7D. The snap lock mechanism is shown in cross-
section in FIG. 7E. The tubular body of the retractor
shown in FIG. 7C-E is preferably formed from a relatively
stiff material, such as a polycarbonate.

[0051] Optionally, as shown in FIG. 7C-7F, the tubular
body of the retractor can include cut-out portions or win-
dows 6570, to provide access to regions of the anatomy
that would otherwise be obscured by the tubular body
while the retractor is in place. Thus, the retractor can be
inserted into the body orifice or incision to provide retrac-
tion and to protect the lining of the body cavity, and then
manipulated to align the window(s) to the sites of interest
in the body cavity for access by surgical instruments.
[0052] As will be appreciated, such cut-out portions
may be provided in retractors having tubular bodies of
both rigid and flexible construction, as well as tubular
bodies formed as a single piece or in sections.

[0053] In the illustrated embodiments of FIG. 9A, the
trocar access devices 6310 have a relatively low profile,
thatis, protrude minimally above the access surface 6320
and/or below the distal surface of the cap 6300. Accord-
ingly, the trocar access devices 6310 are shorter than a
length of a typical trocar and comprise a seal assembly
positioned above the access surface 6320 and a cannula
extending through the gel pad of the cap 6300. The re-
duced length of the trocar access devices 6310 allows
increased angular or pivotal motion for instruments ex-
tending therethrough, and also permits the use of curved
and/or angled instruments.

[0054] FIG. 9C is an exploded view of a trocar access
device 6310 and optional obturator 6600, which is a com-
ponent of some embodiments of the access device sys-
tem. In the illustrated device, the obturator 6600 com-
prises a pointed, puncture tip 6610.

[0055] The trocar access device 6310 comprises a
proximal end, a distal end, and a longitudinal axis. The
trocar access device 6310 comprises a cannula 6620
extending along the longitudinal axis. A trocar seal 6630
is disposed at the proximal end of the cannula 6620, con-
tained within a housing 6640. A retainer 6650 is disposed
at the distal end or tip of the cannula 6620.

[0056] The cannula 6620 comprises a tubular body di-
mensioned to accommodate an instrument or instru-
ments received therethrough. In the illustrated embodi-
ment, the cannula 6620 is a substantially cylindrical tube,
and extends through the cap 6300in use. Inthe illustrated
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embodiment, the cannula 6620 is comparatively short
because the cannula need only traverse the cap 6300
(FIG. 9A-B), which has a known and consistent thick-
ness, rather than a body wall. Accordingly, some embod-
iments of the cannula 6620 are not more than about 2-
times longer, about 1.5-times longer, about 1.2-times
longer, or about 1.1-times longer than the thickness of
the gel pad. In some embodiments, the cannula 6620 is
less than about 20 mm, about 10 mm, or about 5 mm
longer than the thickness of the gel pad. In some embod-
iments, the cannula 6620 is about as long as the gel pad
is thick. In other embodiments, the cannula 6620 has a
differentlength, forexample, a length typical foracannula
used for traversing a body wall. Shorter length cannula
permit increased angular degrees of freedom for instru-
ments passing therethrough. Embodiments of shorter
cannula also accommodate curved instruments. The
cannula 6620 comprises any suitable biocompatible ma-
terial. In some embodiments, the cannula 6620 compris-
es a flexible material.

[0057] The illustrated trocar seal 6630 comprises an
instrument or septum seal 6660 and a zero seal 6670.
Optionally, a shield 6680 may be disposed within the in-
strument seal 6660. The instrument seal 6660 seals in-
struments passing therethrough, thereby maintaining
pressurization in a body cavity such as pneumoperitone-
um or pneumorectum. The zero seal 6670 provides a
seal when no instrument passes through the trocar seal
6630. The instrument seal 6660 and zero seal 6670 are
received in a housing 6640 disposed at the proximal end
of the cannula 6620 and secured therein by a seal cover
6690.

[0058] The retainer 6650 is disposed at or near the
distal end of the cannula 6620. In some embodiments,
the retainer 6650 and cannula 6630 are integrated, while
in other embodiments, the retainer 6650 and cannula
6630 are not integrated. In the illustrated embodiment,
the proximal end of the retainer 6650 comprises a flange
6655 that is generally flat and perpendicular to the lon-
gitudinal axis, while the distal end is tapered, narrowing
toward the distal end of the cannula 6620. The flange
6655 reduces the likelihood of accidental or inadvertent
removal of the trocar access device 6310 from the cap.
Some embodiments of the proximal face of the flange
6655 comprise additional anchoring features, for exam-
ple, at least one of barbs, spikes, ridges, texturing, and
the like, which are configured to penetrate or bite into a
distal face of the cap 6300. In some embodiments, a di-
ameter of the flange 6655 is from about 1.2 to about 2.5
times wider, or from about 1.5 to about 2.0 times wider
than an outer diameter of the cannula 6630. Some em-
bodiments of the trocar access device 6310 are 5-mm
trocars, in which the outer diameter of the cannula 6620
is from about 7 mm to about 8 mm.

[0059] The tapered end of the retainer 6650 facilitates
insertion of the trocar access device 6310 through the
cap, either by itself, or when assembled with the obturator
6600 extending therethrough. For example, in some em-
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bodiments, the retainer 6650 is inserted through a pre-
formed opening in the cap 6300.

[0060] In some embodiments in which the retainer
6650 and cannula 6620 are not integrated, that is, are
separate components, the retainer 6650 is secured to
the cannula 6620 after the cannula 6620 is inserted
through the cap. In some embodiments, the cannula
6620 and retainer 6650 are secured mechanically, for
example, using latches, screw threads, clips, lock rings,
ratchets, and the like. In some embodiments, the cannula
6620 and retainer 6650 are secured adhesively. In some
embodiments, the position of the retainer 6650 is adjust-
able, for example, to accommodate caps of different
thicknesses. In some embodiments, the cannula 6620
and/or retainer 6650 is secured to the cap, for example,
adhesively.

[0061] An exemplary procedure for retracting a body
orifice is described with reference to the embodiments
of the retractor 6100 illustrated in FIGS. 6A-6C, 7A, 8A-
8C, and 9A, although the procedure is applicable to all
of the embodiments of the retractor disclosed herein. In
use, the surgical wound retractor 6100, is inserted into a
body orifice, such as the vagina (FIG. 2), mouth (FIG. 3)
or anus (FIG. 4). The inner ring 6110, is folded or com-
pressed into an oval or other suitable shape and urged
through the incision or body orifice into an associated
body cavity. Once the inner ring 6110, is fully disposed
within the associated body cavity, it is allowed to resume
its original, relaxed shape, for example, substantially cir-
cular, oval, or other original shape. In some embodi-
ments, the inner ring 6110 is then pulled upward against
the inner surface of the body cavity, for example, by pull-
ing the outer ring 6120 upward. An outer surface of the
tubular body 6130, retracts the natural orifice.

[0062] While certain embodiments have been particu-
larly shown and described with reference to exemplary
embodiments thereof, it will be understood by those of
ordinary skill in the art that various changes in form and
details may be made therein without departing from the
scope thereof as defined by the following claims.

Claims

1. A surgical access port system adapted for perform-
ing laparoscopic surgical procedures at a natural or-
ifice comprising:

a relatively rigid outer ring (6120), wherein the
outer ring (6120) is configured to be disposed
proximate the natural orifice of the patient and
substantially surround the orifice;

a tubular body (6130) defining a generally cylin-
drical passage (6150), wherein the passage
(6150) is intended to be able to accommodate
multiple surgical instruments positioned there-
through and is formed of a flexible material hav-
ing a predetermined fixed length (L), wherein
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the wall thickness (T) and material of the tubular
body (6130) are selected such that the tubular
body (6130) is sufficiently resilient to, in use,
maintain a passage through the natural orifice;
afunnelsegment (6140) extending between and
coupling the outer ring (6120) and the tubular
body (6130), wherein the funnel segment (6140)
provides a diametric reduction between the rel-
atively large diameter of the outer ring (6120)
and the relatively smaller diameter of the tubular
body (6130), which is sized to fit within a natural
orifice with minimal distention of the orifice;
aninnerring (6110) disposed on the distal edge
of the tubular body (6130) the inner ring (6110)
having an out diameter greater than the outer
diameter of the tubular body (6130); and

a removable cap (6300), wherein the cap com-
prises a generally flat sealable access surface
(6320) and is adapted to sealing by engage the
outer ring (6120).

The surgical access port system of claim 1, wherein
the flexible material is selected from the group con-
sisting of a KRATON ® material, a PELLETHANE ®
material and a silicone rubber material.

The surgical access port system of claim 1, wherein
the tubular body (6130) comprises one or more coat-
ings.

The surgical access port system of claim 3, wherein
the coating comprises an anti-microbial coating.

The surgical access port system of claim 1, wherein
the tubular body (6130) comprises at least one win-
dow.

The surgical access port system of claim 1, wherein
the tubular body (6130) comprises at least one per-
foration.

The surgical access port system of claim 1, wherein
the innerring (6110) is sufficiently flexible to be com-
pressed for insertion into a body orifice, substantially
returning to its original shape upon release inside
the body orifice.

The surgical access port system of claim 1, wherein
the inner ring (6110) comprises at least one notch
to thereby facilitate folding or deforming the inner
ring (6110) for insertion and/or removal of the inner
ring (6110).

The surgical access port system of claim 1, wherein
the outerring (6120) comprises a wire disposed with-
in a lumen of the outer ring (6120).

10. The surgical access port system of claim 1, wherein
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1.

12.

13.

14.

15.

16.

the sealable access surface (6320) is a gel pad.

The surgical access port system of claim 1, wherein
the cap (6300) comprises at least one gas port.

The surgical access port system of claim 1, further
comprising two or more trocar access devices
(6310), wherein the trocar access devices (6310) are
adapted to be positioned through the sealable ac-
cess surface (6320).

The surgical access port system of any preceding
claim wherein the outer diameter of the tubular body
(6130) is between 35mm and 50mm.

The surgical access port system of any preceding
claim further comprising an obturator (6400) and
wherein the funnel segment (6140) has an inner sur-
face (6142) arranged to engage with and act as a
bearing surface for the obturator (6400) to urge the
surgical access port system into position.

The surgical access port system of any preceding
claim wherein the inner ring (6110) and at least a
portion of the tubular body (6130) are formed from
a relatively flexible material and the outer ring (6120)
and at least a portion of the funnel section (6140)
are formed of a relatively rigid material.

The surgical access port system of claim 15 wherein
the innerring (6110) and the tubular body (6130) are
moulded from a relatively flexible material and the
outer ring (6120) and the funnel segment (6140)
moulded from a relatively rigid material.

Patentanspriiche

1.

Chirurgisches Zugangsportsystem, das geeignetist,
um laparoskopische chirurgische Eingriffe an einer
natirlichen C)ffnung durchzufiihren, umfassend:

einen relativ starren AuRenring (6120), wobei
der Auenring (6120) konfiguriert ist, um nahe
bei der natiirlichen Offnung des Patienten an-
geordnet zu sein und im Wesentlichen die Off-
nung zu umgeben;

einen Rohrkérper (6130), der einen im Allgemei-
nen zylindrischen Durchgang (6150) definiert,
wobei der Durchgang (6150) in der Lage sein
soll, mehrere chirurgische Instrumente, die
durch ihn hindurch positioniert werden, unterzu-
bringen und der aus einem flexiblen Material ge-
formt ist, das eine vorher festgelegte fixe Lange
(L) hat,

wobei die Wanddicke (T) und das Material des
Rohrkdrpers (6130) so ausgewahlt sind, dass
der Rohrkdrper (6130) genligend nachgiebigist,



19 EP 2 621 348 B1 20

um im Einsatz einen Durchgang durch die na-
tarliche (")ffnung aufrechtzuerhalten;

ein Trichtersegment (6140), das sich zwischen
dem AuRenring (6120) und dem Rohrkdrper
(6130) erstreckt und den Aufdenring (6120) und
den Rohrkdrper (6130) verbindet, wobei das
Trichtersegment (6140) eine Durchmesserre-
duktion zwischen dem relativ groBen Durch-
messer des Aul3enrings (6120) und dem relativ
kleineren Durchmesser des Rohrkérpers (6130)
bereitstellt, der so dimensioniert ist, dass er bei
minimaler Dehnung der Offnung in eine natiirli-
che Offnung hineinpasst;

einen Innenring (6110), der am distalen Rand
des Rohrkérpers (6130) angeordnet ist, wobei
der Innenring (6110) einen AuRendurchmesser
aufweist, der groRerist als der AuRendurchmes-
ser des Rohrkorpers (6130); und

einen abnehmbaren Deckel (6300), wobei der
Deckel eine im Allgemeinen flache abdichtbare
Zugangsflache (6320) umfasst und durch Ein-
greifen in den Auenring (6120) zum Abdichten
geeignet ist.

Chirurgisches Zugangsportsystem nach Anspruch
1, wobei das flexible Material ausgewahlt ist aus der
Gruppe bestehend aus einem KRATON®-Material,
einem PELLETHANE®-Material und einem Silikon-
kautschukmaterial.

Chirurgisches Zugangsportsystem nach Anspruch
1, wobei der Rohrkérper (6130) eine oder mehrere
Beschichtungen umfasst.

Chirurgisches Zugangsportsystem nach Anspruch
3, wobei die Beschichtung eine antimikrobielle Be-
schichtung umfasst.

Chirurgisches Zugangsportsystem nach Anspruch
1, wobei der Rohrkdrper (6130) mindestens ein
Fenster umfasst.

Chirurgisches Zugangsportsystem nach Anspruch
1, wobei der Rohrkérper (6130) mindestens eine
Perforation umfasst.

Chirurgisches Zugangsportsystem nach Anspruch
1, wobei der Innenring (6110) genligend flexibel ist,
um flr das Einbringen in eine Kérperdffnung kom-
primiert zu werden, wobei er nach Freigabe inner-
halb der Kérperéffnung im Wesentlichen zu seiner
Originalform zuriickkehrt.

Chirurgisches Zugangsportsystem nach Anspruch
1, wobei der Innenring (6110) mindestens eine Aus-
sparung umfasst, um dadurch das Falten oder Ver-
formen des Innenrings (6110) zum Einbringen
und/oder Entfernen des Innenrings (6110) zu er-
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leichtern.

Chirurgisches Zugangsportsystem nach Anspruch
1, wobei der Auf3enring (6120) einen Draht umfasst,
der innerhalb eines Lumens des AuRenrings (6120)
angeordnet ist.

Chirurgisches Zugangsportsystem nach Anspruch
1, wobei die abdichtbare Zugangsflache (6320) ein
Gel-Polster ist.

Chirurgisches Zugangsportsystem nach Anspruch
1, wobei der Deckel (6300) mindestens einen Gas-
Port umfasst.

Chirurgisches Zugangsportsystem nach Anspruch
1, ferner umfassend zwei oder mehr Trokarzugangs-
vorrichtungen (6310), wobei die Trokarzugangsvor-
richtungen (6310) geeignet sind, um durch die ab-
dichtbare Zugangsflache (6320) positioniert zu wer-
den.

Chirurgisches Zugangsportsystem nach einem vor-
hergehenden Anspruch, wobei der Aufendurch-
messer des Rohrkérpers (6130) zwischen 35 mm
und 50 mm betréagt.

Chirurgisches Zugangsportsystem nach einem vor-
hergehenden Anspruch, ferner umfassend ein Ver-
schlussstiick (6400), und wobei der Trichterab-
schnitt (6140) eine Innenflache (6142) aufweist, die
angeordnet ist, um in eine Lagerflache fir das Ver-
schlussstiick (6400) einzugreifen und als Lagerfla-
che fir dieses zu agieren, um das chirurgische Zu-
gangsportsystem in Position zu drangen.

Chirurgisches Zugangsportsystem nach einem vor-
hergehenden Anspruch, wobei der Innenring (6110)
und mindestens ein Teil des Rohrkérpers (6130) aus
einem relativ flexiblen Material gebildet sind und der
AuBenring (6120) und mindestens ein Teil des Trich-
terabschnitts (6140) aus einem relativ starren Mate-
rial gebildet sind.

Chirurgisches Zugangsportsystem nach Anspruch
15, wobei der Innenring (6110) und der Rohrk&rper
(6130) aus einem relativ flexiblen Material geformt
sind und der AuRenring (6120) und das Trichterseg-
ment (6140) aus einem relativ starren Material ge-
formt sind.

Revendications

1.

Systéme chirurgical a port d’accés configuré pour
réaliser des procédures chirurgicales laparoscopi-
ques au niveau d’un orifice naturel, comprenant :
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une bague externe relativement rigide (6120),
la bague externe (6120) étant congue pour étre
placée a proximité de I'orifice naturel du patient
et essentiellement entourer I'orifice ;

un corps tubulaire (6130) définissant un passa-
ge généralement cylindrique (6150), le passage
(6150) étant congu pour pouvoir recevoir des
instruments chirurgicaux multiples positionnés
au travers de celui-ci et étant constitué d’'un ma-
tériau flexible ayant une longueur fixe prédéter-
minée (L), 'épaisseur de la paroi (T) et le maté-
riau du corps tubulaire (6130) étant sélectionnés
de maniére qu’a l'utilisation, le corps tubulaire
(6130) est suffisamment résilient pour maintenir
un passage au travers de l'orifice naturel ;

un trongon a entonnoir (6140) se prolongeant
entre la bague externe (6120) et le corps tubu-
laire (6130) et les raccordant, le trongon a en-
tonnoir (6140) fournissant une réduction diamé-
trale entre le diamétre relativementimportant de
la bague externe (6120) et le diameétre relative-
ment moindre du corps tubulaire (6130), qui est
dimensionné de maniere a s’adapter dans un
orifice naturel avec une distension minimale de
I'orifice ;

une bague interne (6110) située sur la bordure
distale du corps tubulaire (6130), la bague inter-
ne (6110) ayant un diametre de sortie plus im-
portant que le diamétre externe du corps tubu-
laire (6130) ; et

un capuchon amovible (6300), le capuchon
comprenant une surface d’acces scellable gé-
néralement plate (6320) configurée pour produi-
re un scellement par mise en prise de la bague
externe (6120).

Systeme chirurgical a port d’accés de la revendica-
tion 1, dans lequel le matériau flexible est sélection-
né dans le groupe consistant en un matériau de type
KRATON®, un matériau de type PELLETHANE® et
un matériau de caoutchouc silicone.

Systeme chirurgical a port d’accés de la revendica-
tion 1, dans lequel le corps tubulaire (6130) com-
prend un ou plusieurs revétements.

Systeme chirurgical a port d’accés de la revendica-
tion 3, dans lequel le revétement comprend un re-
vétement antimicrobien.

Systeme chirurgical a port d’accés de la revendica-
tion 1, dans lequel le corps tubulaire (6130) com-
prend au moins une fenétre.

Systeme chirurgical a port d’accés de la revendica-
tion 1, dans lequel le corps tubulaire (6130) com-
prend au moins une perforation.
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Systéme chirurgical a port d’accés de la revendica-
tion 1, dans lequel la bague interne (6110) est suffi-
samment flexible pour étre comprimée pour étre in-
sérée dans un orifice corporel, retournant substan-
tiellement a sa forme originelle aprés son relache-
ment a l'intérieur de I'orifice corporel.

Systéme chirurgical a port d’accés de la revendica-
tion 1, dans lequel labague interne (6110) comprend
au moins une entaille congue pour faciliter le replie-
ment ou la déformation de la bague interne (6110)
a des fins d'insertion et/ou de retrait de la bague
interne (6110).

Systéme chirurgical a port d’accés de la revendica-
tion 1, dans lequel la bague externe (6120) com-
prend un fil métallique situé dans une lumiére de la
bague externe (6120).

Systéme chirurgical a port d’accés de la revendica-
tion 1, dans lequel la surface d’accés scellable
(6320) est un coussinet de gel.

Systéme chirurgical a port d’accés de la revendica-
tion 1, dans lequel le capuchon (6300) comprend au
moins un port d’évent.

Systéme chirurgical a port d’accés de la revendica-
tion 1 comprenant en outre deux ou plusieurs dispo-
sitifs d’accés pour trocart (6310), les dispositifs d’ac-
cés pour trocart (6310) étant configurés pour étre
positionnés au travers de la surface d’acces scella-
ble (6320).

Systéme chirurgical a port d’accés de I'une quelcon-
que des revendications précédentes, dans lequel le
diameétre externe du corps tubulaire (6130) est entre
35 mm et 50 mm.

Systéme chirurgical a port d’accés de I'une quelcon-
que des revendications précédentes comprenant en
outre un obturateur (6400) et dans lequel le trongon
a entonnoir (6140) a une surface interne (6142) dis-
posée de maniére a mettre en prise I'obturateur
(6400) et a servir de surface d’appui pour celui-ci
pour solliciter le systeme chirurgical a port d’acces
en position.

Systéme chirurgical a port d’accés de I'une quelcon-
que des revendications précédentes, dans lequel la
bague interne (6110) etau moins une partie du corps
tubulaire (6130) sont constituées d’un matériau re-
lativement flexible et la bague externe (6120) et au
moins une partie du trongon a entonnoir (6140) sont
constituées d’'un matériau relativement rigide.

Systéme chirurgical a port d’accés de la revendica-
tion 15, dans lequel la bague interne (6110) et le
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corps tubulaire (6130) sont moulés a partir d’'un ma-
tériau relativement flexible et la bague externe
(6120) et le trongon a entonnoir (6140) sont moulés
a partir d’'un matériau relativement rigide.
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