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ABSTRACT

A surgical access assembly for positioﬁing within an opening in tissue including an outer
frame positionable outside a patient and defining an opening therein dimensioned to receive a
surgical instrument therethrough. The outer frame includes first and second portions. The first
portion 1s biased into locking engagement with the second portion such that a first engagement
structure 1s in locking engagement with a second engagement structure. An inner member is
positionable within a patient and a flexible member extends between the inner member and outer
member and 1s operatively associated with the outer member. The first portion is movable to
overcome the bias to move the first and second engagement structures to a disengaged position,
wherein in the disengaged position at least one of the first and second portions is movable with

respect to the other portion to adjust the tension on the flexible member to retract tissue.



CA 02776190 2012-05-08

THORACIC ACCESS PORT
BACKGROUND
Technical Field
[001] The present disclosure relates generally to devices and techniques for performing

surgical procedures. More particularly, the present disclosure relates to an expandable access

device for minimally invasive surgery.

Background of the Related Art

1002] In an effort to reduce trauma and recovery time, many surgical procedures are
performed through small openings in the skin, such as an incision.or a natural body orifice. For
example, these procedures include laparoscopic procedures, which are generally performed
within the confines of a patient’s abdomen, and thoracic procedures, which are generally
performed within a patient’s chest cavity.

[003] Specific surgical instruments have been developed for use during such minimally
invasive surgical procedures. These surgical instruments typically include an elongated shaft
with operative structure positioned at a distal end thereotf, such as graspers, clip appliers,
specimen retrieval bags, etc.

[004] During minimally invasive procedures, the clinician creates an opening in the
patient’s body wall, oftentimes by using an obturator or trocar, and thereafter positions an access
assembly within the opening. The access assembly includes a passageway extending

therethrough to receive one or more of the above-mentioned surgical instruments for positioning

within the internal work site, e.g. the body cavity.
[005] During minimally invasive thoracic procedures, an access assembly 1s generally
inserted into a space located between the patient’s adjacent ribs that 1s known as the intercostal

space, and then surgical instruments can be inserted mto the internal work site through the

passageway in the access assembly.
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[006] In the interests of facilitating visualization, the introduction of certain surgical
instruments, and/or the removal of tissue specimens during minimally invasive thoracic
procedures, it may be desirable to spread thé tissue adjacent the ribs defining the intercostal
space. Additionally, during these procedures, firm, reliable placement of the access assembly 1s
desirable to allow the access assembly to withstand forces that are applied during manipulation
of the instrument(s) inserted therethrough. However, reducing patient trauma during the
procedure, discomfort during recovery, and the overall recovery time remain issues of
importance. Thus, there exists a need for thoracic access ports which minimize post operative
patient pain while enabling atraumatic retraction of tissue and which do not restrict access to the
body cavity, as well as facilitate retrieval of tissue specimens from the body cavity and prevent

tissue seeding or infection around the incision.

SUMMARY

[007] In accordance with one aspect of the present disclosure, a surgical access
assembly for positioning within an opening in tissue is provided. The surgical access assembly
comprises an outer frame positionable outside a patient and defining an opening therein
dimensioned to receive a surgical instrument therethrough. The outer frame has a first portion
having a first engagement structure and a second portion having a second engagement structure,
the first portion biased into locking engagement with the second portion such that the first
engagement structure is in locking engagement with the second engagement structure. An inner
member is positionable within a patient and a flexible member extends between the inner
member and outer member and is operatively associated with the outer member. The first
portion is movable to overcome the bias to move the first and second engagement structures to a
disengaged position. In the disengaged position, at least one of the first and second portions 1s
movable with respect to the other portion to adjust the tension on the flexible member to retract
tissue.

[008] In some embodiments, the access assembly includes a retaining frame having at
least one spring to bias the first portion into locking engagement with the second portion.

Preferably, the first portion is biased in an axial direction along a longitudinal axis of the outer

frame.
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[009] In some embodiments the access assembly includes first and second links
attached to the retaining frame and first portion, wherein movement of the first portion with
respect to the retaining frame pivots the links to move the first engagement structure and the
second engagement structure to the disengaged position.

[0010] In some embodiments, the first portion has an end wall and first and second arms
extending therefrom and the second portion has an end wall and third and fourth arms extending
therefrom, and pivoting of the links flexes the first and second arms radially inwardly from the
third and fourth arms. The engagement structures can be positioned on the arms.

[0011] In some embodiments, the first engagement structure comprises a first set of teeth
and the second engagement structure comprises a second set of teeth interlocking with the first
set of teeth. In other embodiments, the second engagement structure comprises a locking tab and
the first engagement structure comprises an opening dimensioned to receive the locking tab.
[0012] A retaining frame positioned external to the first and second portions can be
provided. In some embodiments, an end wall of the first portion is movable toward an end wall
of the retaining frame to move the first and second engagement structure to the disengaged
position and subsequently movable away from the end wall of the retaining frame to return the
first and second portions into locking engagement.

[0013] First and second pivotable link members can be provided connecting the retaining
frame to the first portion. Movement of the first portion against the bias of a spring can pivot the
links to a non-locking position to free the first and second portions for relative sliding movement.
[0014] In another aspect, the present disclosure provides a surgical access assembly for
positioning within an opening in tissue, the surgical access assembly comprising an outer
tensioning member having an opening dimensioned and configured to receive a surgical
instrument therethrough. The outer member includes first and second portions, the first and
second portions having a locking position with respect to each other and a release position. The
first and second portions are spring biased to the locking position. The assembly further includes
a tlexible member extending distally with respect to the outer tensioning member, the flexible
member being spread upon movement of at least one of the first and second portions away from

the other portion to retract soft tissue adjacent the opening in tissue.
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[0015] The assembly can further include in some embodiments a locking tab and an
opening cooperating to interlock the first and second portions in the locking position. A
retaining frame having a slot to receive the tab can be provided, wherein the first portion and
retaining frame are relatively movable to move the first and second portions to the release
position. A series of openings can be provided to selectively engage the tab to lock the first and
second portions in one of several select spread positions. The locking tab can have an angled
surface to facilitate movement out of the opening. In other embodiments, a plurality of
interlocking teeth are positioned on the first and second portions to interlock the first and second
portions in the locking position.
[0016] In some embodiments, a plurality of links are connected to the first portion,
wherein pivoting of the links moves the first portion to the release position.
[0017] In another aspect, the present disclosure provides a surgical access assembly for
positioning within an opening in tissue comprising an outer member positionable outside a
patient and defining an opening therein dimensioned to receive a surgical instrument
therethrough, and including first and second frame portions wherein at least one of the portions is
movable, e.g., slidable, with respect to the other portion. An inner member 1s positionable within
a patient and a flexible member extends between the inner member and outer member and is
operatively associated with the outer member. A spring biased locking button cooperates with
the second frame portion, and 1s movable to disengage from locking engagement with the second
frame portion to enable relative movement of the first and second frame portions to tension the
flexible member.
[0018] In some embodiments, the assembly further includes an intermediate frame
positioned between the first and second frame portions, the intermediate frame having a recess to
receive a spring to bias the locking button.
[0019] In another aspect, the present disclosure provides a method of accessing an
internal cavity of a patient comprising the steps of:
forming an opening in a patient’s tissue;
providing an access assembly including:
an outer member positionable outside a patient and defining an opening

therein, the outer member including a first portion, a second portion, and a
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retaining member, at least one of the first and the second portion movable
with respect to the other portion to adjust the opening, the opening
dimensioned to receive a surgical instruinent therethrough;
an inner member positionable within a patient; and
a flexible member extending between the inner member and outer member
and operatively associated with the outer member, the flexible member
having a passageway to receive a surgical instrument therethrough,
wherein relative movement of the first portion and the second portion of
the outer member adjusts the tension on the flexible member;
inserting the imner member through the opening in tissue within an intercostal
space of the patient with the flexible member extending proximally through the opening in
tissue;
moving at least one of the first portion and the retaining member toward the other
to unlock the first and second portions; and
subsequently moving at least one of first and second portions away from the first
portion to a select spread position to enlarge the opening in tissue; and
releasing the first portion to re-lock the first and second portions in the select
spread position.
[0020] The method may further comprise the step of moving at least one of surgical
instrumentation and tissue specimen through the passageway and opening in the tissue. The
method may also include the step of folding the inner member for insertion within the intercostal

space into the internal cavity.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021] Various embodiments of the subject access port are described herein with

reference to the drawings wherein:

[0022] Figure 1 1s a perspective view of one embodiment of the access port of the present
disclosure;

[0023] Figure 2 1s an exploded perspective view of the access port of Figure 1;

[0024] Figure 3 1s a side view of the access port of Figure 1;
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[0025] Figure 4 is perspective front view 1llustrating a patient’s skeletal structure with the
surgical access port of Figure 1 positioned within the intercostal space detfined between adjacent

ribs in accordance with the present disclosure; the access port shown in an 1nitial (non-expanded)

position;

[0026] FIG. 5 is a top view of the access port of Figure 1 in a first position;

[0027] Figure 6 is an enlarged view of the area of detail of Figure 5;

0028] Figure 7 is a view similar to Figure 6 illustrating disengagement of the teeth for

movement of the frames;
[0029] Figure 8 is a top view similar to FIG. 5 illustrating release of the frames;
[0030] Figure 9 1s a perspective view of an alternate embodiment of the access port of the

present disclosure;

[0031] Figure 9A is a side perspective view of a portion of the frames of the access
assembly of Figure 9;

[0032] FIG. 10 1s an exploded view of the portion of the frames of FIG. 9A;

[0033] FIG. 11 1s a top view of a portion of the frames of FIG. 9 illustrating engagement
of the frames;

[0034] FIG. 12 1s a cross-sectional view taken along line 12-12 ot FIG. 11;

[0035] FIG. 13 1s a side view similar to FIG. 11 illustrating disengagement of the frames;
[0036] FIG. 14 is a view similar to FIG. 12 corresponding to the frame position of FIG.
13;

[0037] FIG. 15 1s a view similar to FIG. 14 showing movement of the frame to a more
spread position;

[0038] FIG. 16 is perspective view similar to Figure 9A showing the frames in a more
spread position;

[0039] Figure 17 is a side perspective view of a portion of the frames of an alternate

embodiment of the access assembly of the present disclosure;
[0040] Figure 18 is a cross-sectional view taken along line 18-18 of Figure 17;
[0041]} Figure 19 1s a cross-sectional view similar to Figure 18 showing pressing of the

release button; and
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(0042] Figure 20 is a cross-sectional view similar to Figure 19 showing movement of the

frames after depression of the release button.

DETAILED DESCRIPTION

[0043] Various embodiments of the presently disclosed access assembly, or access port,
and methods of using the same, will now be described 1n detail with reference to the drawings
wherein like references numerals 1dentify similar or identical elements. In the drawings, and in
the following description, the term “proximal” refers to the end of the access port, or component
thereof, that is closer to the clinician and the term “distal” refers to the end that is further from
the clinician, as 1s traditional and conventional 1n the art. It should be also be understood that the
term “minimally invasive procedure” is intended to include surgical procedures through small
openings/incisions performed within a confined space such as the thoracic cavity.

[0044] Referring now to Figures 1-8, a first embodiment of the presently disclosed
surgical access port, generally identified by the reference numeral 10, 1s depicted as a thoracic
port 10 that is configured and dimensioned for insertion into the intercostal space located
between the adjacent ribs “R” (FIG. 4) of a patient in order to allow for the insertion and
manipulation of one or more surgical instruments within the thoracic cavity. However, it is also
envisioned that access port 10 may be configured and dimensioned to provide access to a variety
of other internal body cavities and/or tissues. Access port 10 may be formed from any suitable
biocompatible material of strength suitable for the purpose described herein, including, but not
being limited to, polymeric materials.

[0045] The access port 10 is configured and dimensioned to extend into a body cavity,
e.g., the thoracic cavity, through the intercostal space, and generally, with reference to Figures 1
and 2, includes an outer or proximal frame 12 having a first or inside frame or frame portion 14,
a second or outside frame or frame portion 16 and a release/locking frame or frame portion 18.
A flexible member, €.g. membrane 70, is coupled to outer frame 12 and extends distally
therefrom. The distal end of the flexible member 70 1s attached to distal or inner member 50.
The outer frame 12 1s movable between various spread positions to widen the passageway for
insertion of instrumentation and to retract tissue. More specifically, portions 14 and 16 of frame

12 are relatively slidable to increase the distance between respective end walls 20, 22, and to
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increase the size of the opening 17 in the frame 12. The sliding of frame portions 14 and 16
applies tension to the flexible member 70 to retract tissue adjacent the incision in the patient to
widen the access opening in the manner described below. It should be appreciated that although
as described below the second portion 16 is slidable with respect to the first portion 14, it is also
contemplated that the first portion 14 is slidable with respect to the second portion 16, or that
both the first portion 14 and the second portion 16 are slidable. Thus, relatively slidable or
slidable with respect to each other encompasses these alternatives.

[0046] As shown, the frame 10 is substantially rectangular in shape with a substantially
rectangular opening. As can be appreciated, other shape frames and openings are also
contemplated. Note also, that preferably the shape is elongated, e.g. has a length greater than its
width.

[0047] It should be understood that the use of the term first and second portions and/or
members or frames contemplates an assembly of several (separate) components or a unitary
assembly.

[0048] Inner member 50 has an elongated opening 51 therethrough for passage of
surgical instrumentation. The member 50 also has a nerve protecting wall or lip 52 extending
along the opening 51, and preferably substantially surrounding the opening 51, and extending
upwardly toward outer frame 12. The lip 52 facilitates attachment of the flexible membrane 70
thereto and can include proximally extending tabs (not shown) to facilitate such attachment. The
member 50 1s preterably composed of a substantially rigid material to provide anchoring of the
access port while of sufficient flexibility to be bent or reconfigured for insertion as described
below for fitting between the ribs of the intercostal space. The opening 51 is preferably non-
circular 1n configuration, e.g. oval in configuration. Other configurations are also contemplated.
In the 1llustrated embodiment, the inner frame 50 long dimension is positioned transverse to the
direction of movement of the outer frame 112. Consequently, the longer dimension of the
opening 51 1s transverse to the longer dimension of the passageway 17 of the outer frame 12.
Stated another way, the outer frame 12, at least in its expanded position, has a length L1
exceeding 1ts width W1 (FIG. 5), the inner frame 50 has a length L2 exceeding its width W2
(FIG. 2), and the lengthwise dimension of the outer frame 12 is aligned with the widthwise

dimension of the mner frame 50.
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[0049] Flexible membrane 70 is generally funnel shaped, 1s coupled at its distal end 74 to
lip 52 of inner member 50 and extends proximally therefrom. Proximal end 72 of flexible
membrane 70 1s coupled to an undersurface of end walls 20, 22 and isolates tissue surrounding
access port 10 from the passageway extending therethrough, thus reducing the risk of tissue
damage, seeding of cancerous cells, and/or infection during the surgical procedure. It can be
attached by various methods such as welding, gluing or thermal bonding. It is envisioned that
flexible membrane 70 is configured for soft tissue retraction. It is also envisioned that flexible
membrane 70 be of sufficient elasticity to permit retraction of a wide range of tissue thicknesses
since there may be a wide range of tissue thicknesses among different patients. It is also
envisioned that flexible membrane 70 is of sufficient strength to prevent accidental tearing
and/or puncture by surgical instrumentation inserted through access port 100. Additionally, it 1s
envisioned that flexible membrane 70 be made from a bio-compatible material to reduce the
incidents of adverse reaction by a patient upon contact with the patient’s tissue. Flexible
membrane 70 may also be made of a transparent material to allow the surgeon to better visualize
the surgical site and surrounding tissue. Flexible member 70 can be composed of polyurethane,
although other materials such as silicone are also contemplated. It can be composed of a single
member, a single member folded over and the edges attached forming a single seam, or
alternatively two or more members attached together. For example, a two panel design with two
seams or a four panel design with four seams, two on each side, can be ufilized, with the flexible
panels welded along the seam.

[0050] Outer frame 12 is preferably sufficiently rigid to retain membrane 70 in a
tensioned configuration. As frame 12 is expanded (spread), membrane 70 is tensioned and
stretched radially outwardly to retract tissue and/or to expand the passageway 75 extending
through membrane 70.

[0051] Referring now to details of the outer frame 12, and with reference to Figures 1
and 2, first frame or frame portion 14 of outer frame 12 has arms 22 and 24 extending from end
wall 20, preferably at substantially right angles thereto, although other angles are contemplated.
Arm 22 has a series of teeth 26 along an outer side surface 22a thereof. Similarly, arm 24 has a
series of teeth 28 extending along an outer side surface 24a. Thus, the teeth 26, 28 face away
from a central longitudinal axis of the frame 12. The teeth 26, 28 are shown extending along a



CA 02776190 2012-05-08

portion of the arms 22, 24, however, a shorter or longer longitudinal arrangement of the teeth
along the sidewalls 1s contemplated.

10052] Second frame or frame portion.16 of outer frame 12 has arms 32, 34 extending
from end wall 23, preferably at substantially right angles thereto, although other angles are
contemplated. Arm 32 has a series of teeth 36 along an inner surface 32b thereof. Similarly,
arm 34 has a series of teeth 38 extending along an inner surface 34b, facing teeth 36. Thus, the
teeth 36, 38 face toward the central longitudinal axis of the frame 12 (and toward teeth 26, 28,
respectively). The teeth 36, 38 are shown extending along a portion of the arms 32, 34, however
a shorter or longer longitudinal arrangement of the teeth along the sidewalls is contemplated.
Teeth 28 and 38 and teeth 26 and 36 interlock as described below.

[0053] Upper surface 22¢ and lower surface 22d of arms 22, 24, respectively, of frame
portion 14 each have a pin extending therefrom adjacent an end portion of the arm. More
specifically, pin 29a extends upwardly or proximally from upper surface 22¢ to engage pivot
hole 41a of link 40, and an opposing pin (not shown) extends downwardly or distally from lower
surface 22d to engage pivot hole 47a of link 46. Similarly, upper surface 24c and lower surface
244 of arm 24 each have a pin extending therefreom adjacent an end portion of the arm. Pin 31a
extends proximally from upper surface 24c and engages hole 45a of link 44 and an opposing pin
(not shown) extends distally from bottom surface 24d to engage hole 49a of link 48. Links 40,
44, 46 and 48 also engage locking frame 18 described below.

[0054] Locking/release frame 18 has an end wall 60 and arms 62, 64 extending
therefrom, preferably at substantially right angles thereto, although other angles are
contemplated. Locking or retaining frame 18 is positioned external of frames 14, 16 such that
arm 62 extends along or outside outer surface of arms 32 and 22 and arm 64 extends along or
outside outer surface of arms 34 and 24 of respective frames 16 and 14 (arms 32 and 34 are
external of arms 22, 24, respectively). Pin 65 extending from upper or proximal surface 62a of
arm 62 1s received in pivot hole 41b of link 40. An opposing pin on the lower surface of arm 62
extends distally and 1s received 1n pivot hole 47b of link 46. Pin 67 extending from upper or
proximal surface 64a of arm 64 is received in pivot hole 45b of link 44. An opposing pin on the

lower surface of arm 64 extends distally and is received in pivot hole 49b of pivot link 48.

10
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[0055] Locking frame 18 has springs 692, 69b extending from end wall 60 into contact
with end wall 20 of frame portion 12 which bias frame 20 away from wall 60. In this biased
position, the links 40, 44, 46 and 48 are at thé angle shown 1n Figures 4 and 5. This maintains
the frame portions 14, 16 in the normally engaged position due to the engagement of the
respective teeth (26, 36 and 28, 38). In order to spread the frames 14, 16 apart (move end walls
20 and 22 away from each other), frame 60 and frame 14 are squeezed together, overcoming the
bias of the springs 69a, 69b, thereby causing the links 40, 44, 46 and 48 to move to the more
straightened position of Figure 8 (e.g. substantially perpendicular to the longitudinal axis of the
frame 12). This causes the arms 24, 26 of frame 14 to flex inwardly, thereby separating teeth 26
and 28 from teeth 36 and 38, respectively. In this flexed position, with the teeth disengaged,
frames 14 and 16 can be moved away from each, 1.e. increasing the distance between end walls
20, 23, thereby expanding the opening in the frame 12 and tensioning the membrane 70.

[0056] In this manner, the frame portions 14, 16 of the outer frame 12 can be moved
apart to a desired spread position to expand and stretch the flexible membrane 70 and then the
frame 14 is released, enabling 1t to return to a biased position and enabling the links 40, 44, 46,
48 to return to their original position so the arms 22, 24 return to their unflexed position of
Figure 4 so the frames 14, 16 are locked in the select spread position by the interlocking of the
teeth in the new position.

[0057] Note that the collars 90 and 92 help hold the frames 18 and 14 together. In a
preferred embodiment, the first and second collars 90, 92 are substantially identical and each has
a respective opening 94, 96 (FIG. 2), therethrough for reception of the frames 18 and 14. The
arms 62 and 22 of frames 18 and 14, respectively, are positioned through collar 90; the arms 64
and 24 of frames 18 and 14, respectively, are positioned through collar 92.

[0058] As can be appreciated, arms 22, 24 of frame 14 in their normal position are in
engagement with arms 32, 34, respectively, of frame 16 such that the engagement structures in
the form of interlocking teeth engage. In alternate embodiments, instead of teeth, engagement
structures in the form of textured surfaces of high friction can be utilized such as beads, ridges,
domes and/or points which interlock with a textured surface of the other frame. Alternatively, a
plurality of projections, e.g. domes or balls, can be provided to provide for engagement of the

frame portions 14, 16 to help retain them in position.

11
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[0059] The use of the access port 10 of Figures 1-8 will now be described in conjunction
with the embodiment of Figure 1, it being understood that the embodiment of Figure 9 discussed
below would work in a stmilar fashion, the difference being the differing engagement structures
of the inner and outer surfaces of the frames.

[0060] The use of the access port 10 1s described for thoracic surgery, it being understood
that it and the other access ports disclosed herein can be utilized in other procedures.

[0061] Initially, an opening, or incision, is made in the patient’s outer tissue wall of the
thoracic body cavity by conventional means. The incision 1s made between adjacent ribs “R”
(FIG. 4), extending along the intercostal space, and is relatively narrow and elongated.

[0062] For insertion through the incision, the inner member 50 1s bent or reconfigured to
reduce its transverse dimension for insertion through the patient’s incision and into the body
cavity. Note different sizes of access ports can also be used to accommodate different patients.
[0063] With access port 10 in the position of Figure 4, the inner frame 50 1s positioned
within the body cavity adjacent the inner portion of the incision, with flexible membrane 70
extending through the incision to outside the patient’s body and outer (upper) frame 12 (portions
14, 16) resting on the patient’s skin. The outer frame 12 can now be expanded. Note the
longitudinal axis of the inner frame 50 1s substantially parallel to a long axis of the incision and
the longitudinal axis of outer frame 12 is substantially transverse to a long axis of the incision,
the longitudinal axis defined along the length of the respective frame which exceeds its width.
[0064] In the initial position of access port 10, flexible membrane 70 defines a funnel
shape with frame 12 (portions 14, 16) retaining proximal end 72 of flexible membrane 70 while
distal end 74 of flexible membrane 70 defines a smaller diameter due to the engagement of distal
end 74 with the smaller inner frame 50. That is, since the width and length of outer frame 12 are
oreater than the width and length of the lip 52 of the inner member 50 to which the membrane 70
is attached at its distal end, a funnel shape 1s formed. In this initial position, lip 52 1s configured
to seat a rib “R” of a patient therein to protect the rib “R,” the intercostal nerve, and surrounding
tissue. That is, lip 52 extends upwardly (proximally) into the opening in tissue adjacent the ribs
“R.,” i.e., within the thoracic cavity. Additional cushioning (not shown) may be provided to
provide further protection to the ribs and to surrounding tissue. Outward flexion of flexible

membrane 70 due to expansion of the outer frame 12 expands the intercostal space, e.g. by

12
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spreading tissue adjacent the ribs, thus maximizing the passageway to the cavity, and giving
access port 10 the maximum length. In the initial position, the respective teeth of frames 14 and
16 are engaged as shown 1n Figures 4, 5 and 6.

[0065] To spread the first and second sections 14, 16 of frame 12 to stretch (radially
tension) the flexible membrane 70 to retract tissue adjacent the ribs and incision and widen the
incision passageway for instrumentation insertion, the end wall 20 of the second frame 14 and
the end wall 60 of the locking frame 18 are pressed toward each other by the user, thereby
reducing the distance between end walls 20 and 60 as end wall 20 moves toward end wall 60 (see
Figure 8). This causes the arms 22, 24 of frame 14 to flex inwardly due to the pivoting of the
links 40, 44, 46, 48 from the angled position of Figures 4 and 5 to the more straightened
positioned of Figure 8. Such flexing causes the arms 22, 24 and their engagement structure, €.g.
teeth 26, 28, to flex inwardly toward a longitudinal axis of the frame 12 and away from
respective arms 32, 34 to disengage from teeth 36, 38, respectively, of frame 16 (see Figures 7
and 8). This disengagement enables the user to grasp the frame 16, e.g. by grasping end wall 23
or arms 32 and 34, and moving it away from frame 14. This relative sliding movement tensions
flexible membrane 70. The movement and more spread position of frame 16 are shown in
phantom in Figure 8. Note the tissue is spread transverse to the long axis of the incision.

[0066] When the desired spread position, i.e. desired tissue retraction, i1s achieved, the
surgeon releases the grasp of frame 14 and locking frame 18, allowing frame 14 to return to its
normal position under the bias of springs 69a, 69b, as the links 40, 44, 46, 48 return to the their
angled position of Figures 4 and 5, with engagement surfaces moved from a non-engaged
position to an engaged position to lock (secure) the first and second frames 14, 16 in the select
position. This engagement of the engagement structures (e.g. teeth 26, 36 and 28, 38) enhances
the securement of the two frames 14, 16 by limiting slippage as the bias of locking/release frame
18 locks the frames against movement.

[0067] With access port 10 secured in the desired expanded position, surgical
instrumentation may be inserted through passageway 17 (in outer frame 12), passageway 75 (in
flexible member 70) and opening 51 in inner frame 50 to perform the surgical procedure within

the body cavity. The low-profile configuration of access port 10, along the external surface of

13



CA 02776190 2012-05-08

tissue, allows for greater access to the thoracic cavity and for greater manipulation of
instrumentation disposed through the passageway.

[0068] Upon completion of the surgicél procedure, frame 14 and release frame 18 can
once again be moved toward each other, to release the arms 22, 24, to allow them to move to
their unlocked non-engaged position, thereby allowing the frame portions 14, 16 to be moved
toward each other to untension flexible membrane 70. Next, the surgeon may grasp inner
member 50 to fold or reconfigure 1t to reduce its transverse dimension to remove 1t from the
body cavity and through the incision.

[0069] As will be appreciated, access port 10 1s easily inserted, manipulated, and
removed from a patient’s body. Further, the access port 10 is minimally intrusive, flexible to
conform to a patient’s anatomy, and provides good visibility into the thoracic cavity.
Additionally, the low-profile configuration of access port 10 is particularly advantageous, for
example, in the removal, or retrieval, of tissue specimens from within the body.

[0070] Figures 9-16 illustrate an alternate embodiment of the access port of the present
disclosure, designated by reference numeral 100. The access port 100 of Figure 9 is similar to
access port 10 of Figure 1 in that i1t has an inner (distal) frame 150 and a flexible member (e.g.
membrane) 170 identical to that of Figure 1 having openings to access the body cavity. Thus,
details of frame 150 and member 170 are not repeated herein. The difference between the two
ports 100 and 10 is the outer (proximal) frame which functions to tension and retain the flexible
member 170.

[0071] Outer frame 102 of access port 100 has a first frame or frame portion 104, a
second frame or frame portion 106 and a locking release frame or frame portion 108. First and
second frames 104, 106 are relatively slidable to tension membrane 170 as described below.
[0072] Second frame 106 has an end wall 110 with side arms 112, 114, extending
therefrom, preferably at substantially right angles thereto, although other angles are
contemplated. A locking (engagement) tab 117 extends from a side surface 114a of arm 114,
extending radially outwardly away from a longitudinal axis of the outer frame 102. A similar

locking (engagement) tab extends from side surface 112a of arm 112, extending radially

outwardly away from a longitudinal axis of frame 102. Engagement tab 117 includes an angled
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portion 117a, best shown in Figure 10, to facilitate disengagement from a selected opening in the
frames 104, 108 discussed below.

[0073] First frame 104 includes a plﬁrality of openings 124, 126 extending through a
respective side wall 125a, 127a on each arm 125, 127. Openings 124, 126 are each configured
and dimensioned to receive a locking tab of second frame 106. Arms 125, 127 extend from end
wall 123, preferably at substantially right angles thereto, although other angles are contemplated.
[0074] Locking or retaining frame 108 includes an end wall 130 and has springs 132a,
132b to bias frame 104 away from end wall 130. Arms 134, 136 extend from end wall 130,
preferably at substantially right angles thereto, although other angles are contemplated. Locking
frame 108 further includes a series of slots 138 formed in side wall 136a of arm 136. A similar
series of slots is formed in the side wall of arm 134. The slots on each side wall are configured
and dimensioned to receive the locking tabs of frame 106. Note the slots 138 have a transverse
slot portion 138a to accommodate angled portion 117a of tab 117. The arms 134, 136 of locking
frame 108 each have a channel 139, 140, respectively, to slidingly receive the arms of the frames
104, 106. Note that locking frame 108 forms the outermost frame portion and first frame 104 is
positioned between locking frame 108 and second frame 106, best shown in Figures 9 and 9A.
[0075] First frame 104 1s biased 1n a direction away from wall 130 of locking frame 108
by springs 132a, 132b. In this initial position (see FIGS. 9, 11 and 12), a first engagement tab
117 of frame 106 extends through a select opening 126 in arm 127 of frame 104 and a select slot
138 in arm 136 of locking frame 108. A second identical engagement locking tab on the
opposing side of frame 106 (on arm 112) extends through a select opening 124 in arm 125 of
frame 104 and a select slot in arm 134 of locking frame 108. This maintains the frames 104, 106
in a locked/retained position.

[0076] In use, to release the frames 104, 106 to enable spreading of the frames and
tensioning of the membrane 170 to retract tissue adjacent the incision, end walls 130 and 123 of
frames 104, 108, respectively, are pressed together by the user, overcoming the bias of the
springs 132a, 132b. This forces engagement tabs 117 on arms 112, 114 of frame 106 out of the
slots 1n locking frame 108 as the two tabs 117 are cammed out of the slots, aided by the angled
surface 117a of tab 117 (Figure 13). This enables the first and second frames 104, 106 to be

moved (slid) apart as shown in by the arrow in Figure 13 as the tabs exit openings 124, 126.
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Such sliding movement of the frames 104, 106 tensions the membrane 170. Note that frame 106
can be moved relative to frames 104, 106, frame 104 can be moved relative to frame 106, or both
frames can be moved relative to each other. Thus, sliding movement or relative movement of the
frames contemplates each of these.

[0077] When the desired select spread position of the frame portions 104, 106 is
achieved, and tabs 117 are moved into the desired openings 124, 126 of frame 104, the locking
frame 108 and first frame 104 can be released, allowing frame 104 to move under the bias of
springs 132a, 132b, away from wall 130 of locking frame 108, thereby leaving the tabs 117 in
locking engagement as they each extend through a select slot in arms 134, 136 of locking frame
108. (Compare FIGS. 11 and 12 with FIGS 15 and 16). In this new locked position, frames 104,
106 are locked against sliding movement to retain the membrane 170 1n the tensioned position.
Surgical instrumentation can then be inserted through the passageway in access port 100 formed
through outer frame 102, membrane 170 and inner frame 150 to access the cavity, e.g. the
thoracic cavity. Figures 15 and 16 illustrate the tab 117 engaging the opening 126 of frame 104
and slot 138 of frame 108 corresponding to the most spread position of the frames 104, 106 as
the tab 117 is engaged in the last of the openings and slots of frames 104, 108. The tab on the
opposing side of frame 106 would likewise be locked 1n the corresponding last opening and slot
of frames 104, 108. As can be appreciated, if less tensioning of the membrane 170 1s desired, the
tabs 117 can be locked within another opening and slot of the frames 104, 108. Note a different
number of openings and slots than the number illustrated is also contemplated.

[0078] To remove the access port 100 at the end of the surgical procedure, locking frame
108 and frame 104 are again pressed together by the user pressing walls 123, 130 toward each
other. This forces locking tabs 117 out of engagement with the slots 138 as the arms 114, 112 of
frame 106 flex inwardly as in the flexing of Figure 13, freeing frames 106, 104 for relative
movement. The frames 104, 106 can then be moved toward each other to reduce the tension on
the membrane 170. Inner frame 150 is then removed from the body cavity.

[0079] Figures 17-20 illustrate another alternate embodiment of the present disclosure.
In this embodiment a release/locking button is utilized to unlock the frames to allow sliding

movement to spread the frames and tension the membrane. The embodiment of Figures 17-20
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can be used with the flexible member 70 and inner frame 50 of Figure 1 and therefore the
components are not shown in these Figures or further described herein.

[0080] Outer frame 202 in this embodiment includes a first frame 204, a second frame
206 and a third locking frame 208 having a release button extending therefrom. Locking frame
208 is interposed between frames 204 and 206. Only portions of the frames are shown, it being
understood that the frames are shaped similar to frames 104, 106 and 108 of access port 100.
[0081] More specifically, first frame or frame portion 204 1s fixedly attached to locking
frame 208. Locking frame 208 includes a cutout 210 to receive a spring 212 to bias a release
button 214 into a locking position, radially outwardly from frame 208. Second frame or frame
portion 206 has a plurality of longitudinally spaced openings 220 formed in a sidewall 222
configured and dimensioned to receive locking button 214. An identical locking button is
formed on the opposing side of frame 208, seated in a cutout and biased outwardly by a spring as
in button 214, to engage openings identical to openings 220 on the opposing side of frame 206.
[0082] In the 1nitial position, locking button 214 is spring biased outwardly to extend
through one of the openings 220 on each side of second frame 206. After insertion of the inner
member, e.g. member 50, mside the body cavity, to tension the flexible membrane, the user
presses in the buttons 214 on each side of the frame and then moves the locking frame 208
and/or second frame 206 away from each other. Note movement of the locking frame 208
carries the first frame 204 which 1s secured thereto. When the release button 222 on each side
becomes aligned with the next opening 220 in frame 206, it moves into the opening 220 under
the bias of the spring 212 to lock the frames 208, 206 in the select spread position. If further
spreading of the frames to further tension the membrane is desired, the buttons 214 once again
can be pressed in and the frames slid further apart, thus providing the incremental spreading of
the frames and tensioning of the membrane.

[0083] At the end of the procedure, to untension the membrane, locking button 214 is
pressed inwardly to release frame 206 for relative sliding movement of locking frame 208 and

second frame 206 toward each other, 1.e., move end wall 209 of locking frame 208 and end wall
225 of frame 206 toward each other.
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[0084] Note the flexible membranes described herein may be coated with a lubricant, or
gel, to aid in the insertion and removal of surgical instrumentation and/or tissue specimens from
the access port.

[0085] Although described for use in thoracic procedures, it should also be understood
that the access ports described herein can be used in other minimally invasive surgical
procedures.

[0086] Persons skilled in the art will understand that the devices and methods specifically
described herein and illustrated in the accompanying figures are non-limiting exemplary
embodiments, and that the description, disclosure, and figures should be construed merely
exemplary of particular embodiments. It 1s to be understood, therefore, that the present
disclosure is not limited to the precise embodiments described, and that various other changes
and modifications may be effected by one skilled in the art without departing from the scope or
spirit of the disclosure. Additionally, it is envisioned that the elements and features 1llustrated or
described in connection with one exemplary embodiment may be combined with the elements
and features of another without departing from the scope of the present disclosure, and that such
modifications and variations are also intended to be included within the scope of the present
disclosure. Accordingly, the subject matter of the present disclosure s not to be limited by what

has been particularly shown and described, except as indicated by the appended claims.
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WHAT IS CLAIMED IS:

]. A surgical access assembly for positioning within an opening in tissue, the
surgical access assembly comprising:

an outer frame positionable outside a patient and defining an opening
therein, the opening dimensioned to receive a surgical instrument therethrough, the
outer frame including first and second portions, the first portion having a first
engagement structure and the second portion having a second engagement structure, the
first portion biased into locking engagement with the second portion such that the first
engagement structure is in locking engagement with the second engagement structure;

an inner member positionable within a patient; and

a flexible member extending between the inner member and outer
member and operatively associated with the outer member;

wherein the first portion is movable to overcome the bias to move the
first and second engagement structures to a disengaged position, in the disengaged
position at least one of the first and second portions movable with respect to the other

portion to adjust the tension on the flexible member to retract tissue.

2. The access assembly of claim 1, further comprising a retaining frame, the
retaining frame having at least one spring to bias the first portion into locking
engagement with the second portion, the first portion being biased in an axial direction

along a longitudinal axis of the outer frame.

3. The access assembly of claim 2, further comprising first and second links
attached to the retaining frame and first portion, wherein movement of the first portion
with respect to the retaining frame pivots the links to move the first engagement

structure and the second engagement structure to the disengaged position.

4. The access assembly of claim 3, wherein the first portion has an end wall and
first and second arms extending therefrom and the second portion has an end wall and
third and fourth arms extending therefrom, and pivoting of the links flexes the first and

second arms radially inwardly from the third and fourth arms.
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5. The access assembly according to any one of claims 1 to 4, wherein the first
engagement structure comprises a first set of teeth and the second engagement structure

comprises a second set of teeth interlocking with the first set of teeth.

6. The access assembly of claim 5, wherein the first set of teeth are on an outer

surface of the first portion and the second set of teeth are on an inner surface of the

second portion.

7. The access assembly according to claim 2, wherein the retaining frame is

positioned external to the first and second portions.

8. The access assembly according to any one of claims 1 to 4, wherein the second
engagement structure comprises a locking tab and the first engagement structure

comprises an opening dimensioned to receive the locking tab.

9. The access assembly according to claim 2, wherein an end wall of the first
portion is movable toward an end wall of the retaining frame to move the first and

second engagement structures to the disengaged position and subsequently movable

away from the end wall of the retaining frame to return the first and second portions

into locking engagement.

10.  The access assembly according to claim 2, further comprising first and second
pivotable link members connecting the retaining frame to the first portion, pivots the

links to a non-locking position to free the first and second portions for relative sliding

movement.

11. A surgical access assembly for positioning within an opening in tissue, the

surgical access assembly comprising:

an outer tensioning member having an opening dimensioned and
configured to receive a surgical instrument therethrough, the outer tensioning member
including first and second portions, the first and second portions having a locking

position with respect to each other and a release position, the first and second portions

being spring biased to the locking position; and
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a flexible member extending distally with respect to the outer tensioning
member, the flexible member being spread upon movement of at least one of the first

and second portions away from the other portion to retract soft tissue adjacent the

opening in tissue.

12.  The access assembly according to claim 11, further comprising a locking tab
and an opening cooperating to interlock the first and second portions in the locking

position.

13.  The access assembly of claim 12, further comprising a retaining frame having a
slot to receive the locking tab, wherein the first portion and retaining frame are

relatively movable to move the first and second portions to the release position.

14.  The access assembly according to claim 13,wherein the retaining frame further
comprises a series of slots to selectively engage the locking tab to lock the first and

second portions in one of several select spread positions.

15.  The access assembly of claim 11, further comprising a plurality of interlocking
teeth on the first and second portions to interlock the first and second portions in the

locking position.

16. The access assembly of claiom 11, further comprising a plurality of links
connected to the first portion, wherein pivoting of the links moves the first portion to

the release position.

17. A surgical access assembly for positioning within an opening in tissue, the

surgical access assembly comprising:

an outer member positionable outside a patient and defining an opening
therein, the opening dimensioned to receive a surgical instrument therethrough, the
outer member including first and second frame portions, at least one of the first and
second portions movable with respect to the other portion;

an inner member positionable within a patient;

a flexible member extending between the inner member and outer

member and operatively associated with the outer member; and
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a spring biased locking button cooperating with the second frame
portion, wherein the button is movable to disengage from locking engagement with the

second frame portion to enable relative movement of the first and second frame

portions to tension the flexible member.

18.  The surgical access assembly of claim 17, further comprising an intermediate
frame positioned between the first and second frame portions, the intermediate frame

having a recess to receive a spring biasing the locking button.

19. A method of accessing an internal cavity of a patient comprising the steps of:
forming an opening in a patient’s tissue;
providing an access assembly including:
an outer member positionable outside a patient and defining an
opening therein, the outer member including a first portion, a second
portion, and a retaining member, at least one of the first and second
portions movable with respect to the other portion to adjust the opening,
the opening dimensioned to receive a surgical instrument therethrough;
an inner member positionable within a patient; and
a flexible member extending between the inner member and
outer member and operatively associated with the outer member, the
flexible member having a passageway to receive a surgical instrument
therethrough, wherein relative movement of the first portion and the
second portion adjusts the tension on the flexible member;
inserting the inner member through the opening in tissue within an
intercostal space of the patient with the flexible member extending proximally through
the opening in tissue;
moving at least one of the first portion and the retaining member toward
the other to unlock the first and second portions;
subsequently moving at least one of the first and second portions away
from the other portion to a select spread position to enlarge the opening in tissue; and
releasing the first portion to re-lock the first and second portions in a

select spread position.
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20.  The method according to claim 19, further comprising the step of moving at
least one of surgical instrumentation and tissue specimen through the passageway and

opening in the tissue.
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