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OPTICAL TROCAR VISUALIZATION SYSTEM AND APPARATUS -

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to, and the benefit of, U.S..Provisional Patent
Application Serial Nos. 61/707,271, 61/707,283, and 61/707,293, all entitled “OPTICAL
TROCAR VISUALIZATION SYSTEM AND APPARATUS,” and all filed on September 28,
2012, the entire contents of each application being incorporated by reference herein.
TECHNICAL FIEL'D

[0002] The present disclosure relates to a visualization system and apparatus for
tunneling through body tissue. More particularly, the present disclosure relates to an optical
trocar which includes a transparent tunneling member which facilitates penetration of body tissue
under direct observation.

BACKGROUND OF RELATED ART

[0003] Endoscopic and laparoscopic minimally invasive procedures have been used for
introducing medical devices inside a patient and for viewing portions of the patient's anatomy.
Typically, to view a desired anatomical site, a surgeon may insert a rigid or flexible endoscope
inside the patient to render images of the anatomical site. In endoscopic surgical procedures,
surgery is performed in any hollow organ or tissue of the body through a small incision or
through narrow endoscopic tubes (cannulas) inserted through a small entrance wound in the skin.
In laparoscopic procedures, surgical operations in the abdomen are performed through small
incisions (usually about 0.5 to about 1.5 cm). Laparoscopic and endoscopic procedures often

require the surgeon to act on organs, tissues and vessels far removed from the incision, thereby
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requiring that any instruments used in such procedures be of sufficient size and length to permit
remote operation.

[0004] Typically, a trocar includes a cannula and a stylet or obturatbr. The cannula
remains in place for use during the laparoscopic procedure, and the obturator includes a sharp tip
for penetrating the body cavity. Most currently used trocars rely on protective tubes or relative
retraction of the tip to prevent inadvertent contact with tissue.

[0005] Accordingly, the present disclosure is directed to further improvements in

laparoscopic or visualization instruments.

SUMMARY

[0006] The present disclosure relates to a surgical system comprising a first obturator
assembly and a second obturator assembly. The first obturator assembly includes a first
obturator member and a first optical member. The first optical member is disposed adjacent a
distal portion of the first obturator member. The first obturator member has a first diameter. A
proximal portion of the first optical member has a second diameter. The second diameter is
greater than or equal to the first diameter. The second obturator assembly includes a second
obturator member and a second optical member. The second optical member is disposed
adjacent a distal portion of the second obturator member. The second obturator member has a
third diameter. The third diameter is equal to the first diameter. A proximal portion of the
second optical member has a fourth diameter. The fourth diameter is different from the second
diameter.

[0007] In disclosed embodiments, the surgical system further comprises a first cannula

assembly. An inner diameter of an elongated portion of the first cannula assembly approximates
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the second diameter. Here, it is disclosed that the surgical system further comprises a second
cannula assembly. An inner diameter of an elongated portion of the second cannula assembly
approximates the fourth diameter. The inner diameter of the elongated portion of the second
cannula assembly is different from the inner diameter of the elongated portion of the first
cannula assembly.

[0008] In disclosed embodiments, the surgical system further comprises a third obturator
assembly including a third obturator member and a third optical member disposed adjacent a
distal portion of the third obturator member. The third obturator member has a fifth diameter,
which is equal to the first diameter. A proximal portion of the third optical member has a sixth
diameter, which is different from the second diameter and the fourth diameter.

[0009] In disclosed embodiments, the first diameter and the third diameter are each about
10 mm. Here, it is envisioned that second diameter is about 14 mm, and that the fourth diameter
is about 10 mm.

[0010] In disclosed embodiments, a distal portion of the first obturator member includes
a radially outward flared portion.

[0011] In disclosed embodiments, a distal portion of the first obturator member is
encapsulated by the first optical member.

[0012] The present disclosure also relates to a method of manufacturing a plurality of
obturator assemblies. The method comprises providing a tube including a first diameter,
providing a first obturator member including a portion of the tube, providing a second obturator
member including a portion of the tube, providing a first optical member having a second
diameter, and providing a second optical member having a third diameter, which is different

from the second diameter. The method also comprises engaging the first obturator member and
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the first optical member, and engaging the second obturator member and the second optical
member.

[0013] In disclosed embodiments, engaging the first obturator member and the first
optical member includes overmolding the first optical member onto the first obturator member.
[0014] In disclosed embodiments, the first diameter is about 10 mm. It is further
disclosed that the second diameter is about 14 mm. It is further disclosed that the third diameter
is about 10 mm.

[0015] In disclosed embodiments, the tube is made from at least one of steel and a
polymeric material.

[0016] In disclosed embodiments, a distal portion of the first obturator member includes
a radially outward flared portion.

[0017] In disclosed embodiments, a distal portion of the first obturator member is
encapsulated by the first optical membef.

[0018] In disclosed embodiments, the method further comprises providing a third
obturator member including a portion of the tube, providing a third optical member having a
fourth diameter, which is different from the second diameter and the third diameter, and
engaging the third obturator member and the third optical member.

[0019] The present disclosure also relates to a surgical access device comprising an
obturator assembly and a cannula assembly. The obturator assembly comprises an ébturator
member and a tip member disposed adjacent a distal portion of the obturator member. The
obturator member has an outer diameter of about 10 mm. A portion of the tip member has an
outer diameter of between about 14 mm and about 15 mm. The cannuia assembly comprises an

elongated portion configured to allow the obturator member and the tip member to slide
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therethrough. An inner diameter of the elongated portion approximates the outer diameter of the
tip member.
[0020] The present disclosure also relates to a seal assembly for use with a surgical
_instrument. The seal assembly comprises a housing, a septum seal, a lower seal support, an
upper seal support, and a return spring. The septum seal is disposed within the housing and
includes an orifice and a plurality of apertures. The orifice is configured for providing a seal
about a portion of an instrument inserted therethrough. The lower seal support includes an
engagement surface. The engagement surface is configured to engage a portion of the septum
seal. The engagement surface includes a plurality of apertures extending therethrough. The
upper seal support includes a plurality of fingers, wherein each of the plurality of fingers is
configured to extend through a corresponding aperture of the septum seal. The return spring
includes a collar portion and a plurality of spokes extending radially outward from the collar
portion. At least a portion of the return spring, e.g., a plurality of spaced apart radially inwardly
extending protrusions, may be sandwiched between the lower seal support and the upper seal
support. The plurality of spokes is configured to bias the seal assembly toward a radial center of
a housing.
[0021] In disclosed embodiments, the septum seal includes a flat surface and an annular
wall extending perpendicularly from a radial outer edge of the flat surface. Here, it is disclosed
that the annular wall of the septum seal includes a lower portion in contact with the flat surface
and an upper portion extending from the flat surface, and that the upper portion includes a
peripheral seal in mechanical engagement therewith. Here, it is further disclosed that the

peripheral seal extends radially outward from the upper portion of the annular wall.
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[0022] In disclosed embodiments, the collar portion of the return spring is configured to
be received at least partially within an annular channel of the lower seal support. It is also
disclosed that the annular collar of the return spring is configured to engage the annular wall of
the septum seal. Here, it is disclosed that the peripheral seal of the septum seal is configured to
extend proximally of and in contact with a proximal edge of the annular collar of the return
spring. Here, it is further disclosed that the entirety of the septum seal comprises an elastomeric
material, and that the entirety of the septum seal comprises the same material. It is further
disclosed that the return spring further includes a plurality of protrusions extending radially
inward from the collar portion, and that each protrusion cooperates with corresponding fingers of
the upper seal support for controlling rotational movement between the return spring and the
septum seal.

[0023] The present disclosure also relates to a cannula assembly comprising a housing,
an elongated portion extending distally from the housing and defining a longitudinal axis, and a
seal assembly disposed at least partially within the housing. The seal assembly includes a
septum seal, a lower seal support, an upper seal support, and a return spring. The septum seal
includes an orifice and a plurality of apertures. The orifice is configured for providing a seal
about a portion of an instrument inserted therethrough. The lower seal support includes an
engagement surface. The engagement surface is configured to engage a portion of the septum
seal. The engagement surface includes a plurality of apertures extending therethrough. The
upper seal support includes a plurality of fingers, where each of the plurality of fingers is
configured to extend through a corresponding aperture of the septum seal. The return spring
includes a collar portion and a plurality of spokes extending radially outward from the collar

portion. The return spring is configured to be received at least partially within a portion of the
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lower seal support. The plurality of spokes is configured to bias the seal assembly toward a
radial center of the housing.

[0024] In disclosed embodiments, the septum seal includes a flat surface and an annular
Wall extending perpendicularly from a radial outer edge of the flat surface. Here, it is disclosed
that the annular wall of the septum seal includes a lower portion in contact with the flat surface
and an upper portion extending from the flat surface, and where the upper portion includes
peripheral seal in mechanical engagement therewith. Here, it is further disclosed that the
peripheral seal extends radially outward from the upper portion of the annular wall.

[0025] In disclosed embodiments, the collar portion of the return spring is configured to
be received at least partially within an annular channel of the lower seal support. It is also
disclosed that the annular collar of the return spring is configured to engage the annular wall of
the septum seal. Here, it is disclosed that the peripheral seal of the septum seal is configured to
extend proximally of and in contact with a proximal edge of the annular collar of the return
spring. It is further disclosed that the return spring further includes a plurality of protrusions
extending radially inward from the collar portion, and that each protrusion cooperates with
corresponding fingers of the upper seal support for controlling rotational movement between the
return spring and the septum seal.

[0026] In disclosed embodiments, at least a portion of at least one spoke contacts an
interior wall of the housing.

[0027] In disclosed embodiments, the entirety of the septum seal is made from an
elastomeric material.

[0028] The present discloéure relates to a cannula assembly comprising a housing and an

elongated portion extending distally from the housing. The housing comprises a proximal
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housing component, a distal housing component, and a rotation prevention mechanism. The
distal housing component is rotatably connectable to the proximal housing component. The
rotation prevention mechanism is configured to prevent inadvertent relative rotation between the
proximal housing component and the distal housing component. The rotation prevention
mechanism is configured for selective actuation by a user, such that, when actuated, the proximal
housing component is permitted to rotate with respect to and be disconnectable from the distal
housing cpmponent. |

[0029] In disclosed embodiments, the cannula assembly further comprises a seal
disposed at least partially within the housing. Here, it is disclosed that the seal is accéssible toa
user when the proximal housing component and the distal housing component are disconnected
from each other.

[0030] In disclosed embodiments, the rotation prevention mechanism includes a first
component disposed on the proximal housing component, and a second component disposed on
the distal housing component. Here, it is disclosed that the first component of the rotation
prevention mechanism includes a finger that is integrally formed on a circumferential edge of the
proximal housing component. Here, it is disclosed that the second component of the rotation
prevention mechanism includes a tab. A user actuatable portion of the tab is pivotable with
respect to the distal housing component between a first position and a second position. Here, it
is further disclosed that a locking portion of the tab is moveable into and out of engagement with
the finger upon pivoting the user actuatable portion of the tab between its first position and its
second position, and where engagement between the locking portion of the tab and the finger
prevents one or two directions of rotation between the proximal housing component and the

distal housing component.
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[0031] In disclosed embodiments, at least a portion of the tab is distally pivotable with
respect to the distal housing component.

[0032] In disclosed embodiments, after engagement between the proximal housing
component and the distal housing component, a predetermined amount of rotation of the
proximal housing component with respect to the distal component causes the proximal housing
component to be locked in one direction of rotation with respect to the distal housing component.
[0033] In disclosed embodiments, after engagement between the proximal housing
component and the distal housing component, a predetermined amount of rotation of the
proximal housing component with respect to the distal component causes the proximal housing
component to be locked in both directions of rotation with respect to the distal housing

component.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] The above and other aspects, features, and advantages of the present disclosure
will Become more apparent in light of the following detailed description when taken in
conjunction with the accompanying drawings in which:

[0035] FIG. 1 is a perspective view with parts separated of a surgical visualization
system in accordance with embodiments of the present disclosure illustrating the optical access

apparatus and a cannula assembly;

[0036] FIG. 2 is a perspective view of the surgical visualization system in accordance

with the embodiment of FIG. 1;
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[0037] FIG. 3 is an enlarged perspective view of the tunneling or optical member end of

the access member of the optical access apparatus in accordance with the embodiment of FIGS.

1-2;

[0038] FIG. 4 is a top view of the optical member end of FIG. 1;

[0039] FIG. 5 is an axial view of the optical member of FIG. 3;

[0040] FIG. 6 is a side view of the optical member end radially offset 90° relative to the

top view of FIG. 4;

[0041] FIG. 6A is a cross sectional view of the optical member of FIG. 6 taken at
approximately the longitudinal midpoint thereof ;

[0042] FIG. 6B is a cross sectional view of the elongated tubular member distal end
region and optical member of the optical access apparatus of FIG. 1;

[0043] FIG. 6C is a cross sectional view of the elongated tubular member distal end
region and optical member of the optical access apparatus of FIG. 6B with an endoscope

positioned therein;

[0044] FIG. 7 is a perspective view of a cover and the cannula assembly of FIG. 1;
[0045] FIG. 8 is a perspective view of the cover of the cannula assembly of FIG. 1;
[0046] FIG. 9 is a perspective view of the cannula assembly showing a proximal housing

component separated from a distal housing component;

[0047] FIG. 10 is a perspective view of the distal housing component viewed from the

proximal side;

[0048] FIG. 11 is a perspective view of the proximal housing component;
[0049] FIG. 12 is a cut-away perspective view taken along line 12-12 in FIG. 20;
[0050] FIG. 13 is a cut-away perspective view taken along line 13-13 in FIG. 20;

10
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[0051] FIG. 14 is a cross-sectional view of a portion of the cannula assembly illustrating

a portion of the proximal housing component engaging a portion of the distal housing

component,

[0052] FIG. 15 is a perspective, assembly view of the seal assembly and a portion éf the
housing;

[0053] FIG. 16 is a perspective view of the seal assembly;

[0054] FIG. 17 is a side view of the seal assembly;

[0055] FIG. 18 is a cross-sectional view of the seal assembly taken along line 18-18 in
FIG. 16;

[0056] FIG. 19 is a perspective view with parts separated of the seal assembly;

[0057] FIG. 20 is a cross-sectional view of the cannula assembly illustrating the tab in a
first position;

[0058] FIG. 21 is a cross-sectional view of the cannula assembly illustrating the tab in a

second position;

[0059] FIG. 22 is a cross-sectional view of a portion of the cannula assembly illustrating
the seal assembly radially centered within the housing;

[0060] FIG. 23 is a cross-sectional view of a portion of the cannula assembly illustrating
an instrument inserted through the seal assembly, and the seal assembly being radially offset

within the housing;

[0061] FIG. 24 is a perspective view illustrating an endoscope positioned within the

optical access apparatus and accessing body tissue;

[0062] FIG. 25 isa perspective, assembly view of a seal assembly and a portion of the

housing in accordance with embodiments of the present disclosure;

11



WO 2014/052532 PCT/US2013/061831

[0063] FIG. 26 is a perspective view of the seal assembly of FIG. 25;
[0064] FIG. 27 is a side view of the seal assembly of FIG. 25;
[0065] FIG. 28 is a cross-sectional view of the seal assembly of FIG. 25 taken along line

28-28 in FIG. 26; and

[0066] FIG. 29 is a perspective view with parts separated of the seal assembly of FIG. 25.
DETAILED DESCRIPTION
[0067] Particular embodiments of the present disclosure are described hereinbelow with

reference to the accompanying drawings; howéver, it is to be understood that the disclosed
embodiments are merely exemplary of the disclosure and may be embodied in various forms.
Well-known functions or constructions are not described in detail to avoid obscuring the present
disclosure in unnecessary detail. Therefore, specific structural and functional details disclosed
herein are not to be interpreted as limiting, but merely as a basis for the claims and as a
representative basis for teaching one skilled in the art to variously employ the present disclosure
in virtually any appropriately detailed structure. Like reference numerals refer to similar or
identical elements throughout the description of the figures.

[0068] As used herein, the term “distal” refers to that portion of the instrument, or
component thereof which is farther from the user while the term “proximal” refers to that portion
of the instrument or component thereof which is closer to the user.

[0069] Various embodiments of the surgical visualization device and system disclosed
herein may be employed in endoscopic, laparoscopic, open surgical procedures, interventional
and/or intralumenal procedures such as GI sheathing (metabolic/bariatric) and/or banding, and/or

for more advanced minimally invasive procedures such as those which employ a device that

12
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facilitates multiple instrument access through a single opening and permits a user to operate
through a single entry point, i.e., navel, vagina and/or anus, where additional visualization due to
compromising space, is required. In addition, the system of the present disclosure may be
utilized for post-operative monitoring, diagnostics and combinations thereof.

[0070] In embodiments, the visualization apparatus and system of the present disclosure
may be utilized in lieu of or in addition to a traditional scope and/or surgical instrument, and the
apparatus may be specifically designed for use with instruments including an endoscope and
additional instruments such as graspers, staplers, forceps or the like introduced within a portal
member to carry out the surgical procedure, and/or other access devices. An example of such a
surgical portal is disclosed in U.S. Patent Application Publication No. 2009/0093752 A1, filed
October 2, 2008, the entire contents of which are hereby incorporated by reference.
Additionally, the entire contents of U.S. Provisional Patent Application Serial No. 61/548,428
filed on October 18, 2011 are hereby incorporated by reference herein.

[0071] In embodiments, the device may be used to guide other instruments by sight or
electronically to very precise anatomical sites, such as for example tumor and/or disease sites. In
embodiments, for example, the apparatus may be utilized for complex thoracic surgeries where
the apparatus may be positioned at the chest wall or lung directly for added visualization of
critical vessels and/or pulmonary structures.

[0072] Various embodiments of the visualization apparatus of the present disclosure may
comprise devices inserted in a patient to provide visualization of the target site. These devices
may be introduced into the patient using minimally invasive procedures through natural orifices
such as those mentioned above, or via a device inserted through a trocar, for example, and may

be adapted to provide images of the surgical site or anatomic location such as the lungs, liver,

13
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stomach, gall bladder, urinary tract, reproductive tract, and intestinal tissue, for example. Once
positioned at the target site, the surgical visualization devices provide images that enable the
surgeon to more accurately diagnose and provide more effective treatment of the diseased tissue.
In embodiments, the visualization apparatus may be inserted into the tissue treatment region
percutaneously. In other embodiments, the surgical visualization device may be introduced into
the tissue treatment region endoscopically (e.g., laparoscopically and/or thoracoscopically),
through small keyhole incisions via a trocar, or through a natural orifice.

[0073] Embodiments of the surgical visualization devices may provide images of the
desired tissue during in-vivo treatment procedures used to ablate or destroy live cancerous tissue,
tumors, masses, lesions, and other abnormal tissue growths present at the tissue treatment sité.
[0074] In embodiments, a bladeless optical access system may be provided that permits
separation of tissue planes in a surgical procedure and visualization of body tissue fibers as they
are being separated, thereby permitting a controlled traversal across a body wali. In
embodiments, a bladeless trocar may be provided that enables insufflation of a body cavity and
contemporaneous visualization thereof through the distal tip of an obturator. In embodiments, the
bladeless trocar or obturator may be provided for the blunt dissection of the abdominal lining
during a surgical procedure.

[0075] Referring now to FIGS. 1 and 2, there is illustrated a surgical visualization system
10 in accordance with the present disclosure. In embodiments, system 10 may include an
obturator assembly or optical access apparatus 11 and a cannula assembly 100 which is
configured to at least partially receive the obturator assembly 11. The obturator assembly 11
includes an obturator housing 12 disposed in mechanical cooperation with an elongated obturator

member or trocar 14, which defines a longitudinal axis “A-A.” The obturator member 14

14
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extends distally from the obturator housing 12. The terms "obturator assembly" and "optical
access apparatus," and the terms “obturator membet,” “trocar” and “elongated obturator tubular
member” are used interchangeably herein and are intended to include any or all of the
mechanisms known in the art for separating tissue planes in a surgical procedure and for the
blunt dissection of cavity linings and/or organs during a surgical procedure.

[0076] The obturator member 14 includes an obturator shaft 18 mechanically engagable
with the obturator housing 12. The obturator member 14 also includes an optical member or
tunneling member 20 at the distal end of the obturator shaft 18.

[0077] The cannula assembly 100 of the surgical visualization system 10 includes a clear
(i.e., transparent or translucent) elongated portion 102, defining a longitudinal axis “B-B,” and a
cover 110. The cover 110 encloses an insert seal assembly 130 and a zero-closure seal 150. The
insert seal assembly 130, which is configured to provide a seal about a surgical instrument
inserted therethrough, is disposed proximally of the zero-closure seal 150, which is configured to
prevent gasses from proximally exiting cannula assembly 100 when in the absence of a surgical
instrument inserted therethrough. More particularly, cover 110 includes a proximal section 110a
and a distal section 110b, which are selectively engageable with each other, as discussed below.
[0078] In embodiments, a distal end of the optical access apparatus 11 may include a
tunneling or optical member 20, at least a portion of which being translucent or transparent. The
terms “tunneling member," "optical member" and “overmolded attachment” are used
interchangeably herein and are intended to include any or all of the mechanisms known in the art
for blunt tip members utilized for attachment to obturator, trocar and cannula assemblies for
separating tissue planes in a surgical procedure and for the blunt dissection of cavity linings

and/or organs during a surgical procedure.
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[0079] With particular reference to FIGS. 3-6C, optical member 20 may be substantially
hollow to receive the distal end of an endoscope (FIG. 6C). A distal viewing tip of an endoscope
may be brought into engagement with a slopedvsurface 201 within the optical member 20, as will
be described hereinbelow. Improved optical characteristics of the system pérmit precise and
accurate visual placement thereof into a body cavity. Accordingly, the access system may be
suitable as an initial entry surgical access system.
[0080] With reference to FIGS. 3 and 4, the optical member 20 includes a proximal
section 22, a central section 24, and an atraumatic guiding nub 26. An imaginary line 28 (shown
to illustrate curvature) delineates the boundary between the proximal section 22 and the central
section 24.
[0081] In embodiments, the tunneling or optical member 20 is a bladeless tip configured
for traversing and/or penetrating body tissue. In other embodiments, the tunneling member 20
may be configured with for example, a sharp tip, a pointed tip, a pyramidal tip, a bladed tip, a
conical tip, and/or a tip comprising one or more sharp edges or sharpened edges. In still other
embodiments, the tunneling member 20 may be a radiused blunt tip, which may be helpful for
“traversing an existing body orifice, and/or relatively soft or fatty tissue.
[0082] FIG. 4 illustrates a top view of the optical member 20. As depicted, the proximal
section 22 includes a pair of diametrically opposed convex surfaces 222, and the central section
24 includes a pair of diametrically opposed concave surfaces 242. The atraumatic guiding nub
26 extending distally from the central section 24, is generally cylindrical, and includes a rounded
end 262. The rounded end 262 defines a radius of curvature dimensioned to be atraumatic to

tissue. Additionally, as shown in connection with phantom lines that represent a cone, a portion
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of both the proximal section 22 and the atraumatic guiding nub 26 of optical member 20 are
outside of the dimensions of the cone.

[0083] In embodiments, tunneling member 20 may include the atraumatic guiding nub 26
characterized by having a nipple configuration nose with a rounded tip. In embodiments, the
atraumatic guiding nub or nose 26 may be generally tapered defining a simple curved
arrangement.

[0084] With reference to FIG. 5, an end or axial view of the optical member 20 illustrates
the circular profile of the guiding nub 26, the oval profile of the central section 24, and the
circular profile of the proximal section 22.

[0085] FIG. 6 shows a side view of the optical member 20 radially offset 90° relative to
the top view of FIG. 4. As shown, the proximal section 22 of the optical member 20 further
includes a pair of diametrically opposed outer surfaces 224 which are generally linear and/or
convex. The central section 24 also includes a pair of opposed outer surfaces 244 which are
convex. Thus, in embodiments, the central section 24 of the optical member 20 is inclusive of
both concave surfaces 242 (FIG. 4) and convex surfaces 244 (FIG. 6) however, it is envisioned
that the optical member 20 may include only one type of surface, either concave or convex (not
shown). Alternatively, in embodiments, it is envisioned that rounded tip 226 may be more
pointed than the embodiment illustrated.

[0086] Additionally, as shown in connection with the phantom lines in Figure 6 that
represent a cone, a portion of the proximal section 22, the central section 24, and the atraumatic
guiding nub or tip 26 of optical member 20 are outside of the dimensions of the cone.

[0087] The atraumatic guiding nub 26 permits initial insertion within an opening, e.g., a

pre-cut scalpel incision, in the tissue and facilitates the advancement of the optical member 20
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between the tissue layers to gently dissect tiésue, e.g., without any cutting or incising of the
tissue. After initial insertion and continued distal insertion, the central section 24 and the
proximal portion 22 continue to gently enlarge the opening in tissue.

[0088] FIG. 6A is a cross-sectional view of the optical member 20 taken at
approximately the longitudinal midpoint thereof. The figure illustrates that the optical member
20 includes rounded outer surfaces 31 that function to help separate tissue along the tissue planes
and minimize the potential of undesired or unintended piercing of tissue.

[0089] With reference to FIGS. 6B and 6C, the optical member 20 may be fabricated
from a polymeric material and is transparent or translucent to permit passage of light rays.
During assembly, the optical member 26 is overmolded onto the obturator shaft 18 to connect the
components. In particular, the obturator shaft 18 includes a distal shaft section which depends
radially inwardly relative to the longitudinal axis A-A and includes at least one slot 207. The
optical member 20 is molded to encapsulate the distal shaft section and is secured to the
obturator shaft 18 by engaging the at least one slot upon curing of the polymeric material.
[0090] In embodiments, the optical member 20 defines an internal chamfered or sloped
surface 201 which is obliquely arranged relative to the longitudinal axis A-A. The chamfered
surface 201 is able to be directly engaged by the outermost periphery of the distal end of the
endoscope (see FIG. 6C) such that light transmitted from regions of the endoscope radially
within the outer periphery travel across an air gap prior to being received by the chamfered or
sloped surface 201. The optical member 20 permits the passage of light rays to enable viewing
(with the endoscope) tissue adjacent the optical member 20 during the insertion and/or

advancement of the surgical visualization system 10.
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[0091] In embodiments, elongated tubular member 14 includes a first diameter “d” at a
location 203 within a distal region 205.

[0092] Additionally, as discussed above, trocar 14 is configured for insertion through
cannula assembly 100. Further, cannula assemblies 100 typically vary in diameter (e.g., inner
diameters of 11 mm, 12 mm, or 15 mm) depending on the surgical task to be performed, area of
operation, preference of surgeon, etc. Typically, once a cannula assembly 100 having a
particular diameter is selected, the obturator member 18 (of a trocar 14) having a corresponding
diameter (i.e., the outér diameter of the obturator member 18 is slightly smaller than the inner
diameter of the cannula assembly 100) is likewise chosen. That is, obturator members 18 are
typically manufactured with different diameters - one size obturator member 18 for each size
cannula assembly 100.

[0093] .In embodiments of the present disclosure, a single obturator member 18 (having
one diameter “d” (notwithstanding the change in diameter at a distal portion 32 thereof, as
discussed below) is configured for use with cannula assemblies 100 having different diameters.
Here, the optical member 20 is configured such that an outer surface 30 of its proximal portion
22 is dimensioned to provide a desired fit within the elongated portion 102 of cannula assembly
100. It is contemplated that a desired fit between trocar 14 and cannula 100 results in optical
member 20 having little or no radial movement or “play” when inserted through cannula 100.
More particularly, with reference to FIGS. 6B and 6C, distal portion 32 of obturator member 18
includes a radially outward flared portion 34, and optical member 20 is overmolded such that
optical member 20 at least partially encapsulates flared portion 34. Further, the thickness “t” of a

wall 36 of optical member 20 is dimensioned to help ensure outer surface 30 of proximal portion
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22 provides the desired fit between obturator member 11 and the elongated portion 102 of the
cannula assembly 100.

[0094] For example, when a 15mm cannula is used, the obturator member 18 has an
outer diameter slightly greater than 10 mm, and the widest portion (e.g., proximal portion 22) of
the optical member 20 has an outer diameter slightly less than the inner diameter of the 15 mm
cannula; whén a 12mm cannula is used, obturator member 18 has an outer diameter slightly
greater than 10 mm, and the widest portion of the optical member 20 has an outer diameter
slightly less than the inner diameter of the 12 mm cannula; and when an 11mm cannula is used,
the obturator member 18 has an outer diameter slightly greater than 10 mm, and the widest
portion of the optical member 20 has an outer diameter slightly less than the inner diameter of
the 11 mm cannula. Thus, as can be appreciated, a single diameter tube (e.g., a 10 mm steel or
polymeric tube) may be used for manufacturing several obturator assemblies 11 for use with a
variety of sizes (e.g., 11 mm, 12 mm and 15 mm) of cannula assemblies 100. As a result,
manufacturing costs may be significantly reduced. The present disclosure also relates to a
method of manufacturing surgical visualization systems 10, or components thereof.

[0095] As mentioned above, elongated tubular member 14 of the optical access apparatus
11 may be dimensioned and configured to receive therein any suitable endoscope (FIG. 6C)
and/or laparoscope (not shown), which typically includes an imaging element and fiber optic
light fibers (not illustrated).

[0096] The endoscope may be positioned within optical access apparatus 11 and the
assembled unit is advanced through an incision and into the body cavity. During the
advancement within tissue, the endoscope permits constant visualization of the neighboring

tissue thereby providing confirmation upon entering into the body cavity while also minimizing
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undesired contact or engagement with any underlying organs or other body tissues.
Alternatively, in embodiments, the endoscope may be positioned within optical access apparatus
11 after the optical access apparatus 11 has been advanced into the body cavity.

[0097] The endoscope may be any conventional scope suitable for endoscopic
applications including, e.g., a laparoscope, arthroscope, colonoscope, etc. The endoscope may
incorporate an optical train or lens arrangement which is capable of transmitting an image of an
object from the distal or objective lens through the eyepiece or monitor for viewing by the
surgeon. Thus, although the endoscope may include an eyepiece at its proximal end, the
endoscope additionally or alternatively may be connected to a monitor.

[0098] In embodiments, at least a portion of the wall of the tunneling member 20
includes a thin-wall configuration. The thin-wall configuration enables light to travel through the
material with reduced loss in intensity, thereby enhancing the visibility of tissue through the
tunneling member 20 as the optical access apparatus 11 is advanced and placed into the targeted
body cavity. The thin-wall configuration also reduces distortion of the image viewed through the
tunneling member 20 and maintains the color accuracy of the viewed tissue. In embodiments,
the wall thicknesses of tunneling member 20 may be from about 0.02 inches (about 0.5 mm) to
about 0.025 inches (about 0.65 mm). In other embodiments, the tip wall may be thicker, for
example, to provide additional strength.

[0099] -~ All transparent or translucent materials may have a light transmittance value of
less than about 100%. That is, less than about 100% of the light incident on the material is
transmitted directly through the material. For a given transparent or translucent material, as the
wall thickness of the material increases, the amount of light that travels through the material

decreases. In embodiments, a reduced wall thickness may reduce the loss of light or absorption
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thereby improving the image of the tissue through which the elongated tubular member 14 is
advanced, and maintaining the color accuracy and fidelity of the observed tissue.

[00100] The device may include a pair of vent holes (not shown) at the rounded end 262
of the optical access apparatus 11, through which an insufflating gas, such as carbon dioxide,
flows into a body cavity, as discussed in greater detail below.

[00101] The optical access apparatus 11 may be manufactured from any material known to
those skilled in the art by any known molding techniques which is suitable for accessing body
tissue. In embodiments, each of the components of the optical access apparatus 11 may include
different materials. In embodiments, suitable materials may also include, for example,
biocompatible metals such as stainless steel, titanium and the like, ceramics, silicones and the
like. Some embodiments of the optical access apparatus 11 may further include a composite, for
example, a fiber-reinforced polymer. In some embodiments, a stronger material permits reducing
a wall thickness of a component without reducing the strength théreof. For example, some
embodiments of a metal or composite elongated tubular member 14 are thinner than a
corresponding polymer version, thereby increasing the diameter of a lumen thereof without
increasing the outer diameter. In embodiments, elongated tubular member or obturator 14 may
be transparent or translucent throughout its entire length. Alternatively, only tunneling member
20 of elongated tubular member 14 may be transparent or translucent.

[00102] In embodiments, the elongated tubular member 14 may include a biocompatible
metal material, for example, a stainless steel tube, and the tunneling member 20 may be a
thermoplastic elastomeric, such as for example, LEXAN®, commercially available from SABIC

Innovative Plastics Holding BV, insert molded onto the elongated tubular member. In
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embodiments, the metal tube may have a wall thickness as thin as about 0.003 inches (about
0.076 mm).

[00103] In embodiments, the cannula 100 may include a rigid material. In embodiments,
the obturator may include a rigid material and/or a flexible material because the obturator may be
largely supported by the cannula during use.

[00104] The method of forming or overmolding the tunneling member 20 to the distal
region 205 of the elongated tubular member 14 will now be discussed. In embodiments, any
suitable material for forming the tunneling member 20 as described above may be utilized. In
embodiments, an elastomeric material may be configured to flow into the at least one slot or
piercing 207 of the elongated tubular member 14.

[00105] The obturator housing 12 will now be discussed in more detail with reference to
FIGS. 7 and 8. The obturator housing 12 of the obturator assembly. 11 includes an opening 160
(FIG. 7) and a scope retention member 170 (FIG. 8) adjacent the opening 160. It is envisioned
that scope retention member 170 is fabricated from an elastomeric material. Scope retention
member 170 defines a central opening 172 for receiving the endoscope and includes four radial
slits 174 extending outwardly from the central opening 172. The radial slits 174 permit flexure
of the scope retention member 170 and enlargement of the central opening 172 upon insertion of
the endoscope. The scope retention member 170 is adapted to engage the outer surface of the
endoscope in frictional engagement therewith to assist in retaining the relative positioning of the
endoscope within the obturator assembly 11.

[001006] The cannula assembly 100 will now be discussed in detail with reference to
FIGS. 9-14. As mentioned above, the cannula assembly 100 includes an elongated portion 102,

defining a longitudinal axis “B-B,” and a cover 110. The cover 110, which includes a proximal
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housing component 110a and a distal housing component 110b, encloses insert seal assembly
130 and a zero-closure seal 150. The insert seal assembly 130 is disposed proximally of the
zero-closure seal 150. More particularly, proximal housing component 110a encloses insert seal
assembly 130, and distal housing component 110b encloses zero-closure seal 150.

[00107] The cover 110 is configured to mechanically engage a proximal portion of the
elongated portion 102 and helps maintain the insert seal assembly 130 and the zero-closure seal
150 therein. Cover 110 also includes a pair of notches 126 (FIG. 11) thereon. Notches 126 are
configured to be mechanically engaged by a pair of latches 19 disposed on the obturator
assembly 11 (see FIG. 1). The selective engagement between latches 19 and notches 126
enables a user to selectively lock and unlock the obturator assembly 11 to and from the cannula
assembly 100.

[00108] With further regard to cover 110, Figures 9-14 further illustrate the features of
two-piece cover 110. As discussed above, cover 110 includes a proximal housing component
110a and a distal housing component 110b. Proximal housing component 110a defines inner
wall 1112 and outer wall 1114 disposed radially outwardly of the inner wall 1112. Inner wall
1112 defines central passage 1116 which is dimensioned to receive a surgical instrument.
[00109] Outer wall 1114 defines first and second annular recesses 1120, 1122 adjacent its
distal end. Recesses 1120, 1122 receive corresponding structure, e.g., annular lips 1124, 1126 of
distal housing component 110b to facilitate connection of the two components. As can be
appreciated, proximal housing component 110a may also incorporate locking tabs which engage
corresponding structure of distal housing component 110b upon relative rotation of the

components 110a, 110b to securely connect the components.
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[00110] More particularly, a distal portion of outer wall 1114 of proximal housing
component 110a includes a pair Qf ramps 1200, each of which being configured to engage a
threaded portion 1300 (e.g., including male threads) and/or annular lips 1124, 1126 of distal
housing component 110b. Thﬁs coupling of proximal housing component 110a and distal
housing component 110b is thereby affected through alignment and rotation of the components.
Additionally, proximal housing component 110a includes a stop 1210 adjacent each ramp 1200,
which limits the rotational movemeﬁt of distal housing component 110b with respect to proximal
housing component 110a.

[00111] In order to prevent inadvertent relative rotation and thus potential decoupling of
proximal housing component 1110a and distal housing component 110b, the present disclosure
includes a rotation prevention mechanism 1500.

[00112] In general, the rotation prevention mechanism 1500 is a mechanism that may
I;revent inadvertent relative rotation, and thus potential decoupling, of proximal housing
component 110a and distal housing component 110b. In disclosed embodiments, the rotation
prevention mechanism 1500 may include components that are integrally formed with one or both
of the proximal housing component 110a and the distal housing component 110b. Additionally
or alternatively, the rotation prevention mechanism 1500 may include components that are
integrally formed with components that are fixedly connected to one or both of the proximal
housing component 110a and the distal housing component 110b.

[00113] The embodiment shown and described herein in FIGS. 9-14 provides an example
of the rotation prevention mechanism 1500 which includes a first component that is integrally
formed with the proximal housing component 110a and a second component that is fixedly

connected to the distal housing component 110b. Alternate embodiments may include different
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arrangements, e.g., wherein the rotation prevention mechanism 1500 includes components that
are integrally formed with different components that are fixedly connected to either the proximal
housing component 110a and the distal housing component 110b. It should also be recognized
that, While the example embodiment shown and discussed herein provides for an arrangement in
which the rotation prevention mechanism 1500 includes two components, other embodiments are
envisioned in which the rotation prevention mechanism 1500 includes only one component (e.g.,
a component that is part of or connected to a single one of the proximal housing component 110a
-and the distal housing component 110b), or includes more than two components (e.g.,
components that are part of or connected to other components in addition to the proximal
housing component 110a and the distal housing component 110b).

[00114] Referring now to FIGS. 9-14, there is shown an example embodiment of the
rotation prevention mechanism 1500 which includes a first component 1502 and a second
component 1508. As shown, the first component 1502 consists of a finger 1503 that is integrally
formed with a circumferential edge of the proximal housing component 110a. In addition, as
shown in this embodiment, the second component 1508 of the rotation prevention mechanism
1500 is a tab 1507 that is integrally formed with a circumferential edge of the distal housing
component 110b. Tab 1507 includes a radially outward user-actuatable portion 1508 and a
radially-inward locking portion 1509. The tab 1507 is configured for resilient movement relative
to the distal housing component 110b about its point of attachment thereto, such that at least a
portion of the tab 1507, e.g., the user-actuatable portion 1508, is moveable distally relative to the
circumferential edge of the distal housing component 110b (see FIG. 21, for example).

[00115] In this way, as the proximal housing component 110a is rotated in a first direction

(e.g., clockwise when FIGS. 12 and 14 are viewed from above), a ramped surface 1504 of finger
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1503 engages locking portion 1509 of tab 1507. Continued rotation of proximal housing
component 110a causes finger 1503 to exert a force, e.g., a force directed in the radially outward
direction, on locking portion 1509 of tab 1507. The radially outward force is sufficient to cause
tab 1507 to move radially outward relative to the circumferential edge of the distal housiné
component 110b about its point of attachment thereto, from its first, biased position towards its
second position. (It is also envisioned that the radially outward force causes a portion, e.g., user
actuatable portion 1508, of tab 1507 to move distally). After a predetermined amount of rotation
of the proximal housing component 110a, the finger 1503 passes the tab 1507, and causes the
locking portion 1509 tab 1507 to move back to its first, biased position and adjacent with a
substantially perpendicular surface 1510 of finger 1503. As can be appreciated with reference to
Figure 12, when tab 1507 is in its first position, proximal housing component 110a is effectively
prevented from counter-clockwise rotation with respect to distal housing component 110b.
[00116] Additionally, in the illustrated embodiment, when sufficient rotation of proximal
housing component 110a causes the finger 1503 to pass the tab 1507, a protrusion 1520 of the
proximal housing component 110a contacts a stop 1522 of distal housing component 110b, thus
effectively preventing additional clockwise rotation between the proximal housing component
110a and the distal housing component 110b. Accordingly, during the annular orientation of
proximal housing component 110a and the distal housing component 110b that is illustrated in
Figure 12, both directions of rotation of the proximal housing component 110a are effectively
prevented, and thus the proximal housing component 110a is rotationally fixed with respect to
the distal housing component 110b.

[00117] In this manner, the rotation prevention mechanism 1500 automatically prevents

the proximal housing component 110a from inadvertently rotating relative to, and thus
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inadvertently becoming disconnected from, the distal housing component 110b once the
proximal housing component 110a reaches this locked position.

[00118] Once a user determines that it would be desirable to disconnect and/or remove the
proximal housing component 110a from the distal housing component 110b, the user may then
exert a force, e.g., a force directed in the distal direction, on the tab 1507. This distally-directed
force may be sufficient to cause the user actuatable portion 1508 the tab 1507 to move distally
relative to the circumferential edge of the distal housing component 110b about its point of
attachment thereto until the locking portion 1509 of tab 1507 is located radially outward of
finger 1503. In this position, the proximal housing component 110a is no longer prevented from
rotating, but rather is free to rotate, in a second direction (i.e., counter-clockwise when FIGS. 12
and 14 are viewed from above) relative to the distal housing component 110b. In this manner,
the rotation prevention mechanism 1500 provides a selectively actuatable mechanism that, when
actuated, enables a user to rotate and thereby disconnect proximal housing component 110a from
distal housing component 110b. It is envisioned that upon or during removal of obturator
assembly 11 from tissue, a user may desire to disconnect proximal housing component 110a
from distal housing component 110b to allow the obturator assembly 11 to be fully removed
from the elongated portion 102 of the cannula assembly 100 without coming out of engagement
with the insert seal assembly 130, for example. Further details of the cover 110 and the rotation
prevention mechanism 1500 are disclosed in U.S. Patent Application Serial No. 61/673,390, filed
on July 19, 2012, the entire contents of which being incorporated by reference herein.

[00119] With reference to FIGS. 15-19, and with particular reference to FIG. 19, the insert
seal assembly 130 includes an elastomeric septum seal 2140, a lower seal support 2160 and an

upper seal support 2180. Septum seal 2140, which is configured to provide a seal around the

28



WO 2014/052532 PCT/US2013/061831

outer surface of an instrument passing therethrough, includes a flat seal portion 2142 having an
orifice 2144 at or near its radial center, an annular wall 2146, and a peripheral seal 2148.

Septum seal 2140 also includes a plurality of apertures 2150 annularly disposed on flat seal
portion 2142 adjacent annular wall 2146.

[00120] Lower seal support 2160 includes a substantially vertical collar portion 2162, a
plurality of spring elements or spokes 2164 extending radially outwardly from collar portion
2162, a substantially horizontal or engagement surface 2166 extending radially inward from
collar portion 2162, and an inner ring 2168 extending downwardly from an inner circumference
of horizontal surface 2166. Horizontal surface 2166 includes a plurality of apertures 2170
annularly disposed therearound. When insert seal assembly 130 is assembled, apertures 2170 are
longitudinally aligned with apertures 2150 of septum seal 2140.

[00121] Upper seal support 2180 includes a ring-like, substantially horizontal surface
2182, an annular, substantially vertical wall 2184 depending downwardly from surface 2182, and
a plurality of fingers 2186 extending downwardly from wall 2184. Fingers 2186, apertures 2150
of septum seal 2140, and apertures 2170 of lower seal support 2160 are longitudinally aligned,
such that when insert seal assembly 130 is assembled, fingers 2186 extend through apertures
2150 of septum seal 2140 aﬁd through apertures 2170 of lower seal support 2160. Further, this
engagement between fingers 2186, apertures 2150 of septum seal 2140, and apertures 2170 of
lower seal support 2160 helps secure the three components together and helps prevent relative
movement along and about the longitudinal axis B-B.

[00122] With particular reference to FIG. 15, after assembly of insert seal assembly 130,
insert seal assembly 130 is positioned within a portion of cover 110. In particular, insert seal

assembly 130 is housed within proximal housing component ll.Oa. Further, and with continued
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reference to FIG. 15 and with additional reference to FIGS. 20-23, insert seal assembly 130 is
positioned between a first portion 2190 and a second portion 2192 of proximal housing
component 110a, and is radially movable therein. First portion 2190 and second portion 2192 of
proximal housing component 110a are selectively engageable with each other (e.g., via a snap-fit
arrangement). Further, at least one spoke 2164 is in contact with an inner wall 2191 of first
portion 2190. Spokes 2164 are configured to help maintain orifice 2144 at or near the radial
center within proximal housing component 110a, and to help prevent free lateral movement of
septum seal 2140 within proximal housing component 110a. That is, spokes 2164 of lower seal
support 2160 bias insert seal assembly 130 toward the radial center of proximal housing
component 1 10a.

[00123] Thus, upon removal of obturator assembly 11 from the cannula assembly 100, the
orifice 2144 of the septum seal 2140, which may otherwise move to an off-center location (as
shown in FIG. 23), is urged toward the radial center of proximal housing component 110a, such
that orifice 2144 is in a centered location for reception of a subsequently-inserted surgicél
instrument (e.g., a surgical stapling device).

[00124] With reference to FIGS. 25-29, another embodiment of insert seal assembly 130’
is shown. With particular reference to FIG. 29, the insert seal assembly 130’ includes an
elastomeric septum seal 2140°, a return spring 2160°, a lower seal retainer 2120°, and an upper
seal retainer 2180°. Septum seal 2140°, which is configured to provide a seal around the outer
surface of an instrument passing therethrough, includes a flat seal portion 2142’ having an orifice
2144’ at or near its radial center, an annular wall 2146°, and a peripheral seal 2148°. Septum seal
2140’ also includes a plurality of apertures 2150’ annularly disposed on flat seal portion 2142’

adjacent annular wall 2146°.
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[00125] The return spring 2160’ includes a substantially vertical collar portion 2162’ and a
plurality of spring elements or spokes 2164’ extending radially outwardly from the collar portion
2162°. Additionally, the return spring 2160’ includes a plurality of spaced apart protrusions
2166’ that extend from the vertical collar portion 2162’ towards the center of the return spring
2160°. The plurality of spaced apart protrusions 2160’ are sandwiched between the lower seal
retainer 2120’ and the upper seal retainer 2180°, as shown in the assembled view of FIG. 28. By
sandwiching the plurality of spaced apart protrusions 2160° between the lower seal retainer
2120’ and the upper seal retainer 2180°, the return spring 2160 is more stable relative to the
lower seal retainer 2120° and the upper séal retainer 2180’ during use and:less likely to be
dislodged when the movement of an instrument within the aperture 2144’ causes the insert seal
assembly 130’ to move within proximal housing component 110a.

[00126] Upper seal support 2180’ includes a ring-like, substantially horizontal surface
2182, an annular, substantially vertical wall 2184 depending downwardly from surface 2182,
and a plurality of fingers 2186’ extending downwardly from wall 2184°. Fingers 2186’ and
apertures 2150’ of septum seal 2140’ are longitudinally aligned, such that when insert seal
assembly 130’ is assembled, fingers 2186’ extend through apertures 2150” of septum seal 2140°.
Further, this engagement between fingers 2186’ and apertures 2150 of septum seal 2140’ assists
in securing the two components together and helps prevent relative movement along and about
the longitudinal axis B-B. Additionally, the engagement of fingers 2186° with apertures 2150’
aligns upper seal support 2180’ with septum seal 2140°. Each protrusion 2166’ of return spring
2160’ is located between corresponding fingers 2186° for limiting relativé rotation between
upper seal support 2180, septum seal 2140°, and return spring 2160’ (see FIG. 29).

Alternatively, each finger 2186’ frictionally engages a corresponding protrusion 2166’ for
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securing the relative rotational positions between the return spring 2160, the septum seal 2140°,
and the upper seal support 2180°.

[00127] With particular reference to FIG. 25, after assembly of insert seal assembly 130°,
insert seal assembly 130° is positioned within a portion of cover 110. Further details regarding
positioning, use and function of insert seal assembly 130’ are similar to the positioning, use and
function of insert seal assembly 130, as discussed above. Additionally, and as can be
appreciated, the apparatuses discloéed herein can include either insert seal assembly 130 or insert
seal assembly 130°.

100128] The use and function of the system 10 will now be discussed. In embodiments, in
laparoscopic surgery, the abdominal cavity is insufflated with a suitable biocompatible gas such
as, e.g., CO, gas, to insufflate the body cavity and lift the body cavity wall away from the
internal organs therein. The insufflation may be performed with an insufflation needle or similar
device as is conventional in the art. In alternative embodiments, the system 10 may also be
utilized in a space that has not been insuftlated.

[00129] In use, an initial incision “I”” is made in tissue “T” (e.g., skin) by a surgical
instrument (e.g., a scalpel) (see FIG. 24). The incision “I” is preferably small, for example,
within a range from about 2 mm to about 7 mm. The obturator assembly 11 of the surgical
visualization system 10 is at least partially introduced within the cannula assembly 100 with the
obturator member 14 extending through the aperture 2144 of the septum seal 2140 and through
the zero-closure seal 150. The assembled unit is positioned within the initial incision and against
the target tissue, e.g., the abdominal lining. As discussed above, an endoscope may be inserted

through the obturator assembly 11 such that the distal viewing end of the endoscope is positioned
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against the chamfered surface of the optical member 20. The endoscope may be retained at this
relative position within the obturator assembly 11 by the scope retention member 170.

[00130] The optical member 20 is manipulated relative to the tissue whereby the
atraumatic guiding nub 26 engages tissue and, in combination with the concave and/or convex
outer surfaces 244, gently dissect or separate the tissue along a natural tissue plane to gain access
to an underlying cavity in a non-traumatic fashion. During insertion, the tissue adjacent the
optical member 20 is viewed with the endoscope. During advancement of syétem 10, the
endoscope is utilized to view the path along which the system is advanced to ensure that any
underlying tissue or organ site is prevented from contact with the obturator assembly 11 and also
to confirm entry within the body cavity.

[00131] Once system 10 is positioned at the desired location, the endoscope may be used
to monitor the desired surgical procedure being performed within the cavity. In the alternative,
the endoscope may be inserted into and secured in the obturator assembly 11 after the obturator
assembly 11 has been positioned within tissue. The obturator assembly 11 may then be removed
from the cannula assembly 100. Instruments may be introduced within the cannula assembly
100 to perform a surgical procedure.

[00132] While various embodiments of the present disclosure have been shown and
described herein, it will be obvious to those skilled in the art that these embodiments are
provided by way of example only. Numerous variations, changes, and substitutions will now
occur to those skilled in the art without departing from the present disclosure. Accordingly, it is

intended that the invention be limited only by the spirit and scope of the appended claims.
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CLAIMS:
1. A seal assembly for use with a surgical instrument, the seal assembly comprising:
- a housing; and

a septum seal disposed within the housing, the septum seal including an orifice and a
plurality of apertures, the orifice being configured for providing a seal about a portion of an
instrument inserted therethrough;

a lower seal support including an engagement surface, the engagement surface being
configured to engage a portion of the septum seal, the engagement surface including a plurality
of apertures extending therethrough;

an upper seal support including a plurality of fingers, wherein each of the plurality of
fingers is configured to extend through a corresponding aperture of the septum seal; and

a return spring including a plurality of spokes, the plurality of spokes extending radially
outward from the collar portion, at least a portion of the return spring being sandwiched between

the lower seal support and the upper seal support;

wherein the plurality Qf spokes is configured to bias the seal assembly toward a radial

center of the housing.

2. The seal assembly of Claim 1, wherein the septum seal includes a flat surface and an

annular wall extending perpendicularly from a radial outer edge of the flat surface.

3. The seal assembly of Claim 2, wherein the annular wall of the septum seal includes a

lower portion in contact with the flat surface and an upper portion extending from the flat
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surface, and wherein the upper portion includes a peripheral seal in mechanical engagement

therewith.

4. The seal assembly of Claim 3, wherein the peripheral seal extends radially outward from

the upper portion of the annular wall.

5. The seal assembly of Claim 1, wherein the return spring includes a plurality of spaced

apart protrusions that extend radially inwardly.

6. The seal assembly of Claim 5, wherein the plurality of spaced apart protrusions are

sandwiched between the lower seal support and the upper seal support.

7. The seal assembly of Claim 6, wherein the peripheral seal of the septum seal is

configured to extend proximally of and in contact with a proximal edge of the annular collar of

the return spring.

8. The seal assembly of Claim 7, wherein the entirety of the septum seal comprises an

elastomeric material.

9. The seal assembly of Claim 7, wherein the entirety of the septum seal comprises the same

-material.
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10.  The seal assembly of Claim 1, wherein the return spring further includes a plurality of
protrusions extending radially inward from the collar portion, and wherein each protrusion
cooperates with corresponding fingers of the upper seal support for controlling rotational

movement between the return spring and the septum seal.

11. A cannula assembly comprising:
a housing;
an elongated portion extending distally from the housing and defining a
longitudinal axis; and
a seal assembly disposed at least partially within the housing, the seal assembly
including:

a septum seal including an orifice and a plurality of apertures, the orifice
being configured for providing a seal about a portion of an instrument inserted
therethrough;

a lower seal support including an engagement surface, the engagement
surface being configured to engage a portion of the septum seal, the engagement
surface including a plurality of apertures extending therethrough;

an upper seal support including a plurality of fingers, wherein each of the
plurality of fingers is configured to extend through a corresponding aperture of
the septum seal; and

a return spring including a collar portion and a plurality of spokes, the

plurality of spokes extending radially outward from the collar portion, the return

36



WO 2014/052532 PCT/US2013/061831

spring being configured to be received at least partially within a portion 6f the

lower seal support;

wherein the plurality of spokes is configured to bias the seal assembly

toward a radial center of the housing.

12.  The cannula assembly of Claim 11, wherein the septum seal includes a flat surface and an

annular wall extending perpendicularly from a radial outer edge of the flat surface.

13.-  The cannula assembly of Claim 12, wherein the annular wall of the septum seal includes
a lower portion in contact with the flat surface and an upper portion extending from the flat

surface, and wherein the upper portion includes peripheral seal in mechanical engagement

therewith.

14.  The cannula assembly of Claim 13, wherein the peripheral seal extends radially outward

from the upper portion of the annular wall.

15.  The cannula assembly of Claim 11, wherein the collar portion of the return spring is

configured to be received at least partially within an annular channel of the lower seal support.

16.  The cannula assembly of Claim 11, wherein the annular collar of the return spring is

configured to engage the annular wall of the septum seal.
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17.  The cannula assembly of Claim 16, wherein the peripheral seal of the septum seal is

configured to extend proximally of and in contact with a proximal edge of the annular collar of

the return spring.

18.  The cannula assembly of Claim 11, wherein at least a portion of at least one spoke

contacts an interior wall of the housing.

19.  The cannula assembly of Claim 17, wherein the entirety of the septum seal is made from

an elastomeric material.

20.  The cannula assembly of Claim 11, wherein the return spring further includes a plurality
of protrusions extending radially inward from the collar portion, and wherein each protrusion
cooperates with corresponding fingers of the upper s?al support for controlling rotational

movement between the return spring and the septum seal.
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