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Description

BACKGROUND

[0001] The present disclosure relates generally to de-
vices and techniques for performing surgical procedures.
More particularly, the present disclosure relates to an
expandable access device for minimally invasive sur-
gery.
[0002] 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 laparo-
scopic procedures, which are generally performed within
the confines of a patient’s abdomen, and thoracic proce-
dures, which are generally performed within a patient’s
chest cavity.
[0003] Specific surgical instruments have been devel-
oped for use during such minimally invasive surgical pro-
cedures. These surgical instruments typically include an
elongated shaft with operative structure positioned at a
distal end thereof, such as graspers, clip appliers, spec-
imen retrieval bags, etc.
[0004] WO 03/034908 discloses a surgical access as-
sembly having two retention members and a membrane
extending there between. The first retention member
maybe a ring and a coupling may be disposed between
ends of sections of the ring to vary the size of the first
retention member.
[0005] During minimally invasive procedures, the cli-
nician creates an opening in the patient’s body wall, of-
tentimes 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-men-
tioned surgical instruments for positioning within the in-
ternal work site, e.g. the body cavity.
[0006] During minimally invasive thoracic procedures,
an access assembly is generally inserted into a space
located between the patient’s adjacent ribs that is known
as the intercostal space, and then surgical instruments
can be inserted into the internal work site through the
passageway in the access assembly.
[0007] 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 the
tissue adjacent the ribs defining the intercostal space.
Additionally, during these procedures, firm, reliable
placement of the access assembly is desirable to allow
the access assembly to withstand forces that are applied
during manipulation of the instrument(s) inserted there-
through. 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 re-
traction of tissue and which do not restrict access to the

body cavity, as well as facilitate retrieval of tissue spec-
imens from the body cavity.

SUMMARY

[0008] In accordance with one embodiment of the
present invention, a surgical access assembly is provid-
ed in accordance with Claim 1.
[0009] In some embodiments, the outer member is
substantially rectangular in configuration. The access as-
sembly in some embodiments includes a nerve protect-
ing member extending from the inner member, the nerve
protecting member extending in a direction toward the
outer member.
[0010] In one embodiment, the engagement structure
includes a substantially rigid projecting member having
a sharp tip embeddable within a softer material. In an
alternate embodiment, the engagement structure com-
prises a first textured surface on the first portion engage-
able with a second textured surface on the second por-
tion. In another alternate embodiment, the engagement
structure includes a first set of projections formed on the
first portion and engageable with a second set of projec-
tions formed on the second portion, and the second set
of projections can be out of phase with the first set of
projections. In another alternate embodiment, the en-
gagement structure includes a row of raised bars.
[0011] In some embodiments, the engagement struc-
ture is biased to a non-engaging position and the slidable
member moves the engagement structure to an engaged
position.
[0012] In some embodiments, the slidable member of
the locking mechanism includes first and second collars
connected by a bridge.
[0013] In some embodiments, a pivoting arm is provid-
ed having a detent positioned thereon, the slidable mem-
ber biasing the pivoting arm to an engaged position when
the slidable member is moved to the locking position.
[0014] A further surgical access assembly for position-
ing within an opening in tissue is described. The surgical
access assembly comprises an outer member having an
opening dimensioned and configured to receive a surgi-
cal instrument therethrough and including first and sec-
ond portions, at least one of the first and second portions
being movable relative to the second portion. The first
portion has a first engagement structure and the second
portion has a second engagement structure. A flexible
member extends distally with respect to the outer mem-
ber, the flexible member being spread upon movement
of the first portion away from the second portion to retract
soft tissue adjacent the opening in tissue. A locking or
retention mechanism retains the first and second portions
of the outer member in a plurality of spread positions, the
locking mechanism having a first position wherein the
first engagement structure is out of locking engagement
with the locking second engagement structure and a sec-
ond position wherein the first engagement structure is in
locking engagement with the second engagement struc-
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ture to retain the first and second portions in a select
spread position.
[0015] The first engagement structure extends from a
pivoting arm normally biased to a non-engaged position.
[0016] The locking mechanism includes a member po-
sitionable over the first and second engagement struc-
tures to lock the first and second portions in a select
spread position.
[0017] The first engagement structure is positioned on
first and second sides of the first portion and the second
engagement structure is positioned on third and fourth
sides of the second portion, and the locking mechanism
includes first and second collars joined by a bridge mem-
ber, the first collar slidable over the engagement struc-
tures on the first and third sides and the second collar
slidable over the engagement structures on the second
and fourth sides.
[0018] The present disclosure also describes an ex-
emplary method, which does not form part of the inven-
tion, of accessing an internal cavity of a patient compris-
ing 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 mem-
ber including first and second portions, the first
portion movable with respect to the second por-
tion to adjust the opening, the opening dimen-
sioned to receive a surgical instrument there-
through;

an inner member positionable within a patient;
and

a flexible member extending between the inner
member and outer member and operatively as-
sociated with the outer member, the flexible
member having a passageway to receive a sur-
gical instrument therethrough, wherein move-
ment of the first portion of the outer member ad-
justs a tension on the flexible member;

inserting the inner member of the access assembly
through the opening in tissue within an intercostal
space of the patient and the flexible member extend-
ing proximally through the opening in tissue;

moving the first portion of the outer member to a
select unlocked spread position to enlarge the open-
ing in tissue and the passageway through the flexible
member; and

subsequently moving a locking member to lock the
first portion in the select spread position.

[0019] The exemplary method may further comprise
the step of introducing at least one of surgical instrumen-
tation and tissue specimen through the passageway and
opening in the tissue. In preferred embodiments, the first
and second portions frictionally engage when the locking
member is moved to lock the first portion.
[0020] The exemplary method can further include the
step of folding the inner member for insertion within the
intercostal space into an internal cavity.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Various embodiments of the subject access
port are described herein with reference to the drawings
wherein:

Figure 1 is a perspective view of one embodiment
of the access port of the present disclosure;

Figure 1A is a perspective view of an alternate em-
bodiment of the access port of the present disclo-
sure;

Figure 2 is front view illustrating a patient’s skeletal
structure with the surgical access port of Figure 1
positioned within the intercostal space defined be-
tween adjacent ribs in accordance with the present
disclosure;

FIG. 3 is an exploded perspective view of the access
port of Figure 1;

Figure 4 is a cross-sectional view of one embodiment
of the locking mechanism of the present disclosure
shown in the unlocked position;

Figure 4A is a cross-sectional view similar to Figure
4 showing the locking mechanism in the locked po-
sition (taken along line 4A-4A of Figure 1);

Figure 5 is a view similar to Figure 4 showing an
alternate embodiment of the locking mechanism;

Figure 6 is an exploded perspective view of another
alternate embodiment of the locking mechanism of
the present disclosure;

Figure 7 is a cross-sectional view of the locking
mechanism of Figure 6 shown in the unlocked posi-
tion;

Figure 7A is a cross-sectional view similar to Figure
7 showing the locking mechanism in the locked po-
sition;

Figure 8 is an exploded perspective view of another
alternate embodiment of the locking mechanism of
the present disclosure;
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Figure 9 is a cross-sectional view of the locking
mechanism of Figure 8 shown in the unlocked posi-
tion;

Figure 9A is a cross-sectional view similar to Figure
9 showing the locking mechanism in the locked po-
sition;

Figure 10 is an exploded perspective view of yet an-
other alternate embodiment of the locking mecha-
nism of the present disclosure;

Figure 11 is a cross-sectional view of the locking
mechanism of Figure 10 shown in the unlocked po-
sition;

Figure 11A is a cross-sectional view similar to Figure
11 showing the locking mechanism in the locked po-
sition;

Figure 12 is an exploded perspective view of another
alternate embodiment of the locking mechanism of
the present disclosure;

Figure 13 is a cross-sectional view of the locking
mechanism of Figure 12 shown in the unlocked po-
sition; and

Figure 13A is a cross-sectional view similar to Figure
13 showing the locking mechanism in the locked po-
sition.

DETAILED DESCRIPTION

[0022] Various embodiments of the presently dis-
closed access assembly, or access port, will now be de-
scribed in detail with reference to the drawings wherein
like references numerals identify similar or identical ele-
ments. 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 is traditional and conventional in the art. It
should be also be understood that the term "minimally
invasive procedure" is intended to include surgical pro-
cedures through small openings/incisions performed
within a confined space such as the thoracic cavity. Note
the use of the terms upper and lower are with reference
to the orientation shown in the Figures.
[0023] Referring now to Figures 1 and 3, a first embod-
iment of the presently disclosed surgical access port,
generally identified by the reference numeral 100, is de-
picted as a thoracic port 100 that is configured and di-
mensioned for insertion into the intercostal space located
between the adjacent ribs "R" (FIG. 2) 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 100 may be config-

ured and dimensioned to provide access to a variety of
other internal body cavities and/or tissues. Access port
100 may be formed from any suitable biocompatible ma-
terial of strength suitable for the purpose described here-
in, including, but not being limited to, polymeric materials.
[0024] The access port 100 is configured and dimen-
sioned to extend into a body cavity, e.g., the thoracic
cavity "T" (FIG. 2), through the intercostal space, and
generally includes an outer or proximal frame or member
110 having first and second portions 112, 114. A flexible
member, e.g. membrane 170, is coupled to frame 110
and extends distally therefrom. The distal end of the flex-
ible member 170 is attached to an inner or distal frame
(or member) 150. The outer frame 110 is movable be-
tween various spread positions to widen the passageway
for insertion of instrumentation. More specifically, por-
tions 112 and 114 of frame 110 are relatively slidable to
increase the distance between respective end walls 113,
115, and to increase the size of the opening 117 in the
frame 110. The sliding of portions 112 and 114 applies
tension to the flexible member 170 to retract tissue ad-
jacent the incision in the patient to widen the access
opening in the manner described below. It should be ap-
preciated that although as described below both the first
and second portions 112, 114 are slidable, it is also con-
templated that only the first portion 112 (or lower portion
as viewed in the orientation of Figure 1) is slidable with
respect to the second (upper) portion 114, or that only
the second portion 114 (the upper portion as viewed in
the orientation of Figure 1) is slidable with respect to the
first (lower) portion 112.
[0025] As shown, the outer frame 110 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 prefera-
bly the shape is elongated, e.g. has a length greater than
its width.
[0026] Inner member 150 has an elongated opening
155 therethrough for passage of surgical instrumenta-
tion. The member 150 also has a nerve protecting wall
or lip 152 extending along the opening 155, and prefer-
ably substantially surrounding the opening. Lip 152 ex-
tends upwardly toward outer frame 110. The member
150 is preferably composed of a substantially rigid ma-
terial to provide anchoring of the access port while of
sufficient flexibility to be bent or reconfigured for insertion
as described below.
[0027] Flexible membrane 170 is generally funnel
shaped, is coupled at its distal end 174 to lip 152 of inner
member 150 and extends proximally therefrom. Proximal
end 172 of flexible membrane 170 is coupled to end walls
113, 115 to isolate tissue surrounding access port 100
from the passageway 190 extending therethrough, thus
reducing the risk of tissue damage and/or infection during
the surgical procedure. It can be attached by various
methods such as welding or gluing. It is envisioned that
flexible membrane 170 is configured for soft tissue re-
traction. It is also envisioned that flexible membrane 170
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can 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 170 is of suf-
ficient strength to prevent accidental tearing and/or punc-
ture by surgical instrumentation inserted through access
port 100. Additionally, it is envisioned that flexible mem-
brane 170 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 170
may also be made of a transparent material to allow the
surgeon to better visualize the surgical site and surround-
ing tissue.
[0028] Outer frame 110 is preferably sufficiently rigid
to retain membrane 170 in a tensioned configuration. As
frame 110 is expanded (spread) in the direction of the
arrow of Figure 1, membrane 170 is tensioned and
stretched radially outwardly to retract tissue and/or to ex-
pand the passageway 190 extending through membrane
170.
[0029] Several alternate embodiments of a locking
mechanism for outer frame 110 are disclosed herein.
Each of the locking mechanisms includes a first engage-
ment structure on the first portion and a second engage-
ment structure on the second portion of the outer frame
and a slidable locking member which locks the first and
second portions in the selected spread position. In this
manner, the first and second portions of the outer frame
are moved apart to a desired spread position to expand
and stretch the flexible membrane 170 and then retained
or locked in the select position. Such engagement struc-
ture is preferably positioned on both sides of the frame
110.
[0030] The locking mechanism of Figure 4 will first be
described. This locking mechanism is shown in conjunc-
tion with Figure 1, it being understood that the various
locking mechanisms described herein can be utilized with
the access port of Figure 1 or the access port of Figure
1A. Note that preferably there are two locking mecha-
nisms in each of the locking mechanism embodiments
disclosed herein, one on each side of the frame 110 as
shown in Figures 1 and 3 and described below.
[0031] In the embodiment of Figure 4, locking mecha-
nism 160 includes a first pivoting locking arm 162 posi-
tioned on a first side of the second portion 114. The arm
162 can be formed integrally with the second portion, e.g.
similar to an integral tab formed for example by a cutout
in the second portion 114. Alternatively, the arm 162 can
be a separate element attached to the second portion
such as shown in Figure 5 where pivoting arm 162’ is
attached by pin 163 to frame portion 114’ and cammed
by sliding collar 167’. Other attachment methods can also
be utilized.
[0032] A second pivoting locking arm 162a (see FIG.
1) identical to locking arm 162 is provided on the opposing
side of portion 114 and functions in the same manner as
locking arm 162.
[0033] The pivoting arm 162 (and 162a) is preferably

biased to a position away from the second portion 112
so in its normal position its lower surface 165 does not
engage the first portion 112. That is, in the orientation of
Figures 1 and 4, it is spring biased upwardly. Arm 162
includes a ramped surface 168 for engagement by a lock-
ing collar described below. It is also contemplated that
in its normal position the lower surface of the arm 162
(and 162a) it can be slightly engaged with the first portion
112, but not sufficiently engaged to lock the first and sec-
ond portions 112, 114 or restrict movement.
[0034] In the Figure 4 embodiment, a sharp pointed tip
164, preferably composed of metal, extends from lower
surface 165 of arm 162 to provide an engagement struc-
ture. The lower portion 112 of frame 110 is composed of
a material, at least on its upper surface 118, to enable
reception of the tip 164. That is, when pivoting arm 162
is forced by sliding collar member 167 into engagement
with lower portion 112, tip 164 digs into the soft material
engagement structure on upper surface 118 and be-
comes embedded therein, thus helping to retain the two
engagement structures. This restricts movement of the
upper and lower portions 114, 112. Thus, in use, once
the desired spread position of the lower portion 112 and
upper portion 114 is achieved to tension membrane 170
and retract tissue, sliding member or collar 167 is slid in
the direction of the arrow to pivot arm 162 into engage-
ment with lower portion 112. This locking position of arm
162 is shown in Figure 4A. Locking arm 162a preferably
has an identical sharp pointed tip and functions in the
identical fashion as locking arm 162, i.e. embeds in the
soft material of lower portion 112 when collar 167a, iden-
tical to collar 167, is slid over arm 162a. The collars 167,
167a maintain the engagement structures in their locking
position.
[0035] In a preferred embodiment, the first and second
collars 167, 167a are substantially identical and each
have an opening 169, 169a for sliding reception of the
frame 114. Other configurations of collars then that
shown in the various embodiments herein are also con-
templated as long as it achieves its function of movement
to clamp the respective pivoting arm 162, 162a into lock-
ing arrangement.
[0036] In the embodiment of Figure 1, two separate
collars are provided which are independently movable.
However, it is also contemplated that the two collars can
be connected such that they both can be moved simul-
taneously and in a single movement by the surgeon. This
variation is shown in Figure 1A. The components of Fig-
ure 1A are substantially identical to those of Figure 1,
except for the collars, and have the same reference nu-
merals except are numbered in the "200 series." There-
fore, access port 200 has an outer frame or member 210
with pivoting locking arms 262, 262a, a flexible mem-
brane 270 and an inner frame or member 250, etc. For
clarity and brevity, further details of these components
are not described or designated in Figure 1A since they
are the same as those of Figure 1.
[0037] The difference between Figure 1 and Figure 1A
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is the slidable locking collar 290. As shown, first slidable
locking collar 290 is positioned on one side of frame 210
and a second slidable locking collar 291 is positioned on
a second side of frame 210. A bridge 292 connects the
two collars 290, 291 and extends across the opening 217
in frame 210, preferably spaced from the center of the
opening 217 so as not to interfere with the passage of
surgical instrumentation therethrough. After the first and
second portions 212, 214 of frame 210 are spread to the
select position in the same manner as in the embodi-
ments of Figure 1 to tension membrane 270, the bridge
can be moved (pulled toward wall 215 in the embodiment
of Figure 1A) to move the collars 290, 291 in the direction
of the arrow to cam the pivoting arms 262, 262a down-
wardly into engagement with the upper surface of lower
portion 212 to retain the portions 212, 214 in the select
position in the same manner as in Figure 1. It should be
appreciated that any of the locking mechanisms and en-
gagement structures disclosed herein can be utilized with
the bridged collars of Figure 1A.
[0038] It should also be appreciated that although the
collars 290, 291 are pulled to lock portions 112, 114 be-
cause of their initial position (between arms 262, 262a
and wall 213), it is also contemplated that in their initial
position the collars can be on the other side of pivoting
arms 262, 262a, i.e. closer to the wall 215. In this version,
the bridge 291 would be pushed in a direction away from
wall 215 to ride over and cam arms 262, 262a into en-
gagement with lower portion 212 to lock the frame por-
tions 212, 214 in a select position.
[0039] Turning now to other alternate embodiments,
and turning first to Figures 8-9, the access port differs
from access port 100 of Figure 1 in the engagement struc-
tures of the locking mechanisms. Otherwise, the ports
are identical.
[0040] Pivoting locking arm 362 has a bottom surface
365 with an engagement structure in the form of a tex-
tured surface 383, preferably molded thereon. A second
engagement structure in the form of a high friction tex-
tured surface 319 is preferably molded onto the top sur-
face 318 of lower portion 314 (as viewed in the orientation
of Figure 8). Other methods of providing a textured sur-
face are also contemplated. Different types of textured
surfaces can be utilized such as beads, ridges, domes
and/or points which interlock with a textured surface of
lower portion 312. A second locking arm identical to lock-
ing arm 362 is provided on the other side of upper portion
314 and operates in the same fashion. Sliding collar 367
contacts ramped surface 368 of pivoting arm 362 to bias
textured surface 383 into locking engagement with tex-
tured surface 319. Another sliding collar identical to collar
367 contacts the other locking arm in the same manner.
This movement of the collars locks the upper and lower
portions 314, 312 in the same manner as the collars 167,
167a of Figure 1.
[0041] In the alternate embodiment of Figure 6, the ac-
cess port differs from access port 100 of Figure 1 in the
engagement structures. Otherwise, the ports are identi-

cal. Locking mechanism 460 includes a first pivoting lock-
ing arm 462 and a second pivoting locking arm (not
shown), each biased away from the lower frame portion
412 (as viewed in the orientation of Figure 6) in the same
manner as described above with respect to the locking
arms 162, 162a of Figure 1. As in the embodiment of
Figure 4, as well as the other embodiments herein, the
first pivoting arm 462 (and second arm) can be a separate
component attached to the upper frame portion 414 by
a pin 463 as shown or by other methods, or alternately
formed integrally with the frame 414.
[0042] Locking arm 462 includes a bottom surface 465
with two detents 464a, 464b. These detents 464a, 464b
are configured and dimensioned to be received in locking
engagement within two of the plurality of recesses 466
(only a few are labeled for clarity) in the bottom portion
412. Note the number of recesses 466 preferably ex-
ceeds the number of detents 464a, 464b to enable lock-
ing in a number of different select positions of the frame
portion 412, 414. It should be appreciated that the
number of detents and recesses can be different than
that shown.
[0043] A second locking arm (not shown), identical to
locking arm 462, is positioned on the other side of the
second (upper) portion 414. As with locking arm 462, the
second locking arm has two (or more) detents engage-
able with two of the recesses on a second side of the
second portion 412, depending on the relative position
of the first and second portions.
[0044] A locking member in the form of a sliding collar
467 is slid over the ramped surface 468 of arm 462 to
force it downwardly against its normal bias into engage-
ment with the recesses 466. Thus, in use, after spreading
the lower and upper portions 412, 414 to the desired po-
sition to tension the membrane and retract tissue around
the incision in the same manner as in the embodiment
of Figure 1 (and/or Figure 1 A), the surgeon slides first
collar 467 (and the second collar) over the respective
pivoting arm 462, resulting in engagement of the detent
engagement structure with the recess engagement
structure. The second sliding collar operates in the same
fashion as collar 467 to pivot the respective arm to pro-
vide engagement of the detents of this arm with the un-
derlying recesses. Note if at the desired spread position
the detents are not in exact alignment with a recess, the
upper and/or lower portion 414, 412 can slide slightly
until the detents on both sides of the upper portion 414
are aligned with the recesses on the lower portion 412.
As noted above, with the exception of the locking mech-
anism 460, this embodiment is identical to that of Figure
1.
[0045] Figures 10 and 11 illustrate an alternate em-
bodiment of the locking mechanism, designated gener-
ally by reference numeral 560 which can be utilized with
the access ports of Figures 1 and 1A. That is, the access
port of Figure 10 is identical to the access port 100 of
Figure 1 except for the locking mechanism. More specif-
ically, locking mechanism 560 has a plurality of projec-
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tions, e.g. domes or balls 561 on an upper surface of the
lower portion 512 and a plurality of projections, e.g.
domes or balls 569, on the lower surface 565 of the piv-
oting locking arm 562. Although the arm 562 is shown
integral, as in the other embodiments disclosed herein,
it could alternatively be a separate component attached
to the upper portion. Only a few of the domes/balls are
labeled for clarity.
[0046] In the illustrated embodiment, two rows of
domes 569 are positioned on pivoting arm 562 of frame
portion 514. Preferably, a greater number of rows of sim-
ilar configured domes/balls 561 are positioned on lower
portion 512. When the collar 567 is slid in the direction
of the arrow of Figure 11A, the ramp 568 of arm 562 is
engaged to cam arm 562 downwardly against its normal
bias so the domes 569 (engagement structure) move
from a non-engaged to an engaged position to engage
the dome engagement structure on lower portion 512.
Note the domes 569 are preferably configured and di-
mensioned to fit within the space between domes 561.
This is shown in Figure 11A.
[0047] A second pivoting arm (not shown) identical to
pivoting arm 562 is provided on the other side of the outer
frame portion 514 to frictionally engage a corresponding
series of projections, e.g. domes/balls (not shown) iden-
tical to domes 561 upon movement of a second collar
(not shown) identical to collar 567. Thus, as in the em-
bodiments of Figures 6 and 8, the engagement structure
provides retention of the frame portions in the select
spread positions. Such engagement is retained by the
collars.
[0048] It should be appreciated that a different number
of balls/domes can be provided in order to achieve re-
tention of the dome structures.
[0049] In the alternate embodiment of Figure 12, the
locking mechanism, designated generally by reference
numeral 660, is shown which can be utilized with the
access ports of Figures 1 and 1A. That is, the access
port of Figure 12 is identical to the access port 100 of
Figure 1 except for the locking mechanism. More specif-
ically, locking mechanism 660 has a plurality of trans-
versely extending bars 664 on the upper surface of lower
portion 612 and a plurality of similar transverse bars 664
on the lower surface 665 of the pivoting locking arm 662.
Although the arm 662 is shown integral, as in the other
embodiments disclosed herein, it could alternatively be
a separate component attached to the upper portion. On-
ly a few of the bars are labeled for clarity.
[0050] In the illustrated embodiment, two bars 669 are
positioned on pivoting arm 662 of frame portion 614. Pref-
erably, a greater number of bars 664 are positioned on
lower portion 612. When the collar 667 is slid in the di-
rection of the arrow of Figure 13A, the ramp 668 of arm
662 is engaged to cam arm 662 downwardly against its
normal bias so the bars 669 (engagement structure)
move from a non-engaged to an engaged position to en-
gage bar engagement structure on lower portion 612.
That is, the bars 669 are moved into the space between

bars 664 as shown in Figure 13A.
[0051] A second pivoting arm (not shown) identical to
pivoting arm 662 is provided on the other side of the upper
frame portion 614 to engage bars (not shown) identical
to bars 664 positioned on the other side of lower frame
portion 612 upon movement of a second collar (not
shown) identical to collar 667.
[0052] An exemplary use of the access port will now
be described in conjunction with the embodiment of Fig-
ure 1, it being understood that the embodiment of Figure
1A would work in a similar fashion (except for the simul-
taneous movement of the collars by the bridge) and the
other locking mechanisms of Figures 6-13 would also
function in a similar fashion to Figure 1, the difference
being the differing engagement structures of the lower
surface of the pivoting arm and the upper surface of the
lower outer frame portion.
[0053] The use of the access port is described for tho-
racic surgery, it being understood that it can be utilized
in other minimally invasive procedures.
[0054] Initially, an opening, or incision, is made in the
patient’s outer tissue wall of the thoracic body cavity by
conventional means. The incision is made between ad-
jacent ribs "R" (FIG. 2), extending along the intercostal
space, and is relatively narrow and elongated.
[0055] For insertion through the incision, the inner
member 150 is bent or reconfigured to reduce its trans-
verse dimension for insertion through the patient’s inci-
sion and into the body cavity. Note different sizes of ac-
cess ports can also be used to accommodate different
patients.
[0056] With access port 100 in the placement position,
the inner frame (member) 150 is positioned within the
body cavity adjacent the inner portion of the incision, flex-
ible membrane 170 extends through the incision to out-
side the patient’s body, and outer frame (member) 110
rests on the patient’s skin. The outer frame 110 can now
be expanded (see FIG. 2). Note the longitudinal axis of
the inner frame 150 is substantially parallel to a long axis
of the incision and the longitudinal axis of outer frame
110 is substantially transverse to a long axis of the inci-
sion, the longitudinal axis defining the length of the re-
spective frame which exceeds its width.
[0057] In the initial position of access port 100, flexible
member, e.g. membrane 170, defines a funnel shape
with outer frame 110 retaining proximal end 172 of flexible
membrane 170 while distal end 174 of flexible membrane
170 defines a smaller diameter due to the engagement
of distal end 174 with the smaller inner frame 150. That
is, since the width and length of outer member 110 is
greater than the width and length of inner member 150
to which the membrane 170 is attached at its distal end,
a funnel shape is formed. In this initial position, lip 152
of inner member 150, is configured to seat a rib "R" of a
patient therein to protect the rib "R," the intercostal nerve,
and surrounding tissue. That is, lip 152 extends upwardly
into the opening in tissue adjacent the ribs "R," i.e., within
the thoracic cavity "T". Additional cushioning (not shown)
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may be provided to provide further protection to ribs "R"
and to surrounding tissue. Outward flexion of flexible
membrane 170 expands the intercostal space, thus max-
imizing passageway 190, and giving access port 100 the
maximum length.
[0058] In use, to spread the first and second portions
or sections 112 and 114 of outer frame 110 to stretch
(radially tension) the flexible membrane 170 to retract
tissue adjacent the ribs and incision and widen the inci-
sion passageway 190 for instrumentation, the end wall
115 of the second portion 114 and the end wall 113 of
the first portion 112 are grasped by the surgeon and
pulled away from each other, thereby expanding the dis-
tance between end walls 113 and 115. Note the tissue
is spread transverse to the long axis of the incision. When
the desired spread position, i.e. desired tissue retraction,
is achieved, the surgeon slides locking collar 167 along
frame 110 and over the pivoting arm 162 (see Figure 4A)
and locking collar 167a along frame 110 and over pivoting
arm 162a, forcing the arms 162, 162a to pivot toward the
first (lower) portion 112 such that the engagement sur-
faces are moved from a non-engaged position to an en-
gaged position to lock (secure) the upper and lower por-
tions 114, 112 in the select position. This engagement
of the engagement structures enhances the securement
of the two portions 112 and 114 by limiting slippage as
the locking collars 167, 167a clamp the two portions 112,
114 against movement. (In the embodiment of Figure 1A
the surgeon can slide the bridge 292 to move both locking
collars together as described above). As noted above,
the locking collars of the other embodiments described
herein function in a similar manner to clamp the upper
frame portions against movement as the various engage-
ment structures are engaged.
[0059] With access port 100 secured in the desired ex-
panded position, surgical instrumentation may be insert-
ed through opening 170, passageway 190, and opening
155 to perform the surgical procedure within the body
cavity. The low-profile configuration of access port 100,
along the external surface of tissue, allows for greater
access to the thoracic cavity "T" and for greater manip-
ulation of instrumentation disposed through passageway
190.
[0060] Note that in the embodiments described herein,
the engagement structures can be configured to provide
sufficient frictional engagement to restrict movement,
with the collars securely locking the engagement struc-
tures, or alternatively, configured to slightly frictionally
engage with a slight retention force and mostly to prevent
slippage, relying mainly on the collars to restrict any
movement.
[0061] Upon completion of the surgical procedure,
locking collars 167, 167a are moved toward their original
position, to release the pivoting arms 162 and 162a to
allow them to move to their unlocked non-engaged po-
sition, thereby allowing the frame portions 110, 112 to be
moved toward each other toward their initial position to
untension flexible membrane 170. Next, the surgeon may

grasp inner member 150 to fold or reconfigure it to reduce
its transverse dimension to remove it from the body cavity
and through the incision.
[0062] As will be appreciated, access port 100 is easily
inserted, manipulated, and removed from a patient’s
body. Further, the access port 100 is minimally intrusive,
flexible to conform to a patient’s anatomy, and provides
good visibility into the thoracic cavity "T" (FIG. 3). Addi-
tionally, the low-profile configuration of access port 100
is particularly advantageous, for example, in the removal,
or retrieval, of tissue specimens from within the body.
[0063] The flexible membrane 170 may be coated with
a lubricant, or gel, to aid in the insertion and removal of
surgical instrumentation and/or tissue specimens from
access port 100.
[0064] In the embodiments described herein, the piv-
oting arms move from a "non-engaged" to an "engaged"
position by the sliding collar. It should be appreciated that
such "non-engaged" position can include a "non-locking"
position wherein the engagement structures are in partial
engagement, e.g. in contact, but not yet in full engage-
ment, and then they would be moved by the collars to an
engaged retention position where movement would be
restricted.
[0065] Although described for use in thoracic proce-
dures, it should also be understood that the access ports
described herein can be used in other minimally invasive
surgical procedures.
[0066] Persons skilled in the art will understand that
the devices 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 partic-
ular embodiments. It is to be understood, therefore, that
the present disclosure is not limited to the precise em-
bodiments described, and that various other changes
and modifications may be effected by one skilled in the
art without departing from the scope of the disclosure.
Additionally, it is envisioned that the elements and fea-
tures illustrated or described in connection with one ex-
emplary embodiment may be combined with the ele-
ments and features of another without departing from the
scope of the present disclosure, and that such modifica-
tions and variations are also intended to be included with-
in the scope of the present disclosure. Accordingly, the
subject matter of the present disclosure is not to be limited
by what has been particularly shown and described, ex-
cept as indicated by the appended claims.

Claims

1. A surgical access assembly (100) for positioning
within an opening in tissue, the surgical access as-
sembly comprising:

an outer member (110) positionable outside a
patient and defining an opening therein, the out-
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er member including first and second portions
(112, 114), at least one of the first and second
portions movable with respect to the other por-
tion, -the opening dimensioned to receive a sur-
gical instrument therethrough;
an inner member (150) positionable within a pa-
tient;
a flexible member (170) extending between the
inner member and outer member and operative-
ly associated with the outer member; and
a locking mechanism including a first engage-
ment structure (162, 162a) on the first portion
engageable with the second portion; and a sli-
dable member (167), characterised in that,
one of the first and second portions is slidable
in relation to the other portion into a select ex-
panded position independently from the locking
mechanism to adjust tension on the flexible
member; the slidable member being movable to
a locking position to retain the first and second
portions in the select expanded position.

2. The access assembly according to claim 1, wherein
the outer member (110) is substantially rectangular
in configuration.

3. The access assembly according to claims 1 or 2,
further comprising a nerve protecting member (152)
extending from the inner member (150), the nerve
protecting member (152) extending in a direction to-
ward the outer member (110).

4. The access assembly according to claims 1, 2 or 3,
wherein the first engagement structure (162, 162a)
includes a substantially rigid projecting member hav-
ing a sharp tip (164) embeddable within a softer ma-
terial on the second portion (114).

5. The access assembly according to claims 1, 2 or 3,
wherein the first engagement structure (162, 162a,
362) comprises a first textured surface (383) on the
first portion (112, 314) engageable with a second
textured surface (319) on the second portion (114,
312).

6. The access assembly according to claims 1, 2 or 3,
wherein the first engagement structure (162, 162a,
462) comprises a detent (464a, 464b) positioned on
a pivoting arm, the slidable member (167, 467) bi-
asing the pivoting arm to an engaged position when
the slidable member (167, 467) is moved to the lock-
ing position.

7. The access assembly according to claims 1, 2 or 3,
wherein the first engagement structure (162, 162a,
562) includes a first set of projections (561) formed
on the first portion (112, 512), the first set of projec-
tions (561) engageable with a second set of projec-

tions (569) formed on the second portion (114, 514),
the second set of projections being (569) out of
phase with the first set of projections (561).

8. The access assembly according to any of claims 1-7,
wherein the slidable member includes a first and sec-
ond collar (290, 291) connected by a bridge (292).

9. The access assembly according to claims 1, 2 or 3,
wherein the first engagement structure (162, 162a,
662) includes a row of raised bars (669).

10. The access assembly according to any of claims 1-9,
wherein the first engagement (162, 162a) structure
is biased to a non-engaging position and the slidable
member (167, 167a) moves the first engagement
structure (162, 162a) to an engaged position.

11. The access assembly according to any of claims
1-10, wherein the flexible member (170) defines a
funnel shaped configuration.

12. The access assembly according to any of claims
1-11, wherein the locking mechanism has a first po-
sition wherein the first engagement structure (162,
162a) is out of locking engagement with the second
engagement structure and a second position where-
in the first engagement structure (162, 162a) is in
locking engagement with the second engagement
structure to retain the first and second portions (112,
114) in a select expanded position.

13. The access assembly according to any of claims
1-12, wherein the first engagement structure (162,
162a) extends from a pivoting arm normally biased
out of locking engagement with the second engage-
ment structure.

14. The access assembly according to any of claims
1-13, wherein the locking mechanism includes a
member (167) positionable over the first and second
engagement structures to lock the first and second
portions (112, 114) in the select spread position.

15. The access assembly according to any of claims
1-14, wherein the first engagement structure (162,
162a) is positioned on first and second sides of the
first portion (112) and the second engagement struc-
ture is positioned on third and fourth sides of the
second portion (114), and the locking mechanism
includes first and second collars (290, 291) joined
by a bridge member (292), the first collar (290) slid-
able over the engagement structures on the first and
third sides and the second collar (291) slidable over
the engagement structures on the second and fourth
sides.
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Patentansprüche

1. Chirurgische Zugangsanordnung (100) für die Posi-
tionierung in einer Öffnung in einem Gewebe, wobei
die chirurgische Zugangsanordnung umfasst:

ein äußeres Element (110), das außerhalb eines
Patienten positionierbar ist und eine Öffnung da-
rin definiert, wobei das äußere Element erste
und zweite Abschnitte (112, 114) aufweist, wo-
bei mindestens einer der ersten und zweiten Ab-
schnitte in Bezug auf den anderen Abschnitt be-
weglich ist, wobei die Öffnung dimensioniert ist,
ein chirurgisches Instrument durch diese hin-
durch aufzunehmen;
ein inneres Element (150), das innerhalb eines
Patienten positionierbar ist;
ein flexibles Element (170), das sich zwischen
dem inneren Element und dem äußeren Ele-
ment erstreckt, und betriebsmäßig mit dem äu-
ßeren Element verbunden ist; und
einen Verriegelungsmechanismus, der eine
erste Eingriffsstruktur (162, 162a) an dem ers-
ten Abschnitt aufweist, der mit dem zweiten Ab-
schnitt in Eingriff bringbar ist, und ein verschieb-
bares Element (167), dadurch gekennzeich-
net, dass einer von den ersten und zweiten Ab-
schnitten in Bezug auf den anderen Abschnitt in
eine aufgeweitete Auswahlposition unabhängig
von dem Verriegelungsmechanismus ver-
schiebbar ist, um die Spannung an dem flexiblen
Element einzustellen, wobei das verschiebbare
Element in eine Verriegelungsposition beweg-
lich ist, um die ersten und zweiten Abschnitte in
der aufgeweiteten Auswahlposition zu halten.

2. Zugangsanordnung gemäß Anspruch 1, wobei das
äußere Element (110) in der Konfiguration im We-
sentlichen rechteckig ist.

3. Zugangsanordnung gemäß Anspruch 1 oder 2, das
ferner ein nervenschützendes Element (152) auf-
weist, das sich von dem inneren Element (150) er-
streckt, wobei sich das nervenschützende Element
(152) in einer Richtung zu dem äußeren Element
(110) hin erstreckt.

4. Zugangsanordnung gemäß den Ansprüchen 1, 2
oder 3, wobei die erste Eingriffsstruktur (162, 162a)
ein im Wesentlichen starres vorstehendes Element
umfasst, das eine scharfe Spitze (164) aufweist, die
in einem weicheren Material auf dem zweiten Ab-
schnitt (114) einbettbar ist.

5. Zugangsanordnung gemäß den Ansprüchen 1, 2
oder 3, wobei die erste Eingriffsstruktur (162, 162a,
362) eine erste strukturierte Oberfläche (383) auf
dem ersten Abschnitt (112, 314) umfasst, der mit

einer zweiten strukturierten Oberfläche (315) auf
dem zweiten Abschnitt (114, 312) in Eingriff bringbar
ist.

6. Zugangsanordnung gemäß den Ansprüchen 1, 2
oder 3, wobei die erste Eingriffsstruktur (162, 162a,
462) eine Arretierung (464a, 464b) aufweist, die an
einem Schwenkarm positioniert ist, wobei das ver-
schiebbare Element (167, 467) den Schwenkarm in
eine Eingriffsposition vorspannt, wenn das ver-
schiebbare Element (167, 467) in die Verriegelungs-
position bewegt wird.

7. Zugangsanordnung gemäß den Ansprüchen 1, 2
oder 3, wobei die erste Eingriffsstruktur (162, 162a,
562) einen ersten Satz Vorsprünge (561) aufweist,
die auf dem ersten Abschnitt (112, 512) ausgebildet
sind, wobei der erste Satz Vorsprüngen (561) mit
einem zweiten Satz Vorsprünge (569), die auf dem
zweiten Abschnitt (114, 514) ausgebildet sind, in Ein-
griff bringbar ist, wobei der zweite Satz Vorsprünge
(569) zu dem ersten Satz Vorsprünge (561) phasen-
verschoben ist.

8. Zugangsanordnung gemäß einem der Ansprüche 1
- 7, wobei das verschiebbare Element eine erste und
eine zweite Manschette (290, 291) aufweist, die
durch eine Brücke (292) verbunden sind.

9. Zugangsanordnung gemäß den Ansprüchen 1, 2
oder 3, wobei die erste Eingriffsstruktur (162, 162a,
662) eine Reihe von erhabenen Stegen (669) auf-
weist.

10. Zugangsanordnung gemäß einem der Ansprüche 1
- 9, wobei die erste Eingriffsstruktur (162, 162a) in
eine nicht eingreifende Position vorgespannt ist und
das verschiebbare Element (167, 167a) die erste
Eingriffsstruktur (162, 162a) in eine Eingriffsposition
bewegt.

11. Zugangsanordnung gemäß einem der Ansprüche 1
- 10, wobei das flexible Element (170) eine trichter-
förmige Konfiguration definiert.

12. Zugangsanordnung gemäß einem der Ansprüche 1
- 11, wobei der Verriegelungsmechanismus eine
erste Position, in der die erste Eingriffsstruktur (162,
162a) aus dem Verriegelungseingriff mit der zweiten
Eingriffsstruktur gelöst ist, und eine zweite Position
aufweist, in der die erste Eingriffsstruktur (162, 162a)
in einem Verriegelungseingriff mit der zweiten Ein-
griffsstruktur ist, um die ersten und zweiten Abschnit-
te (112, 114) in einer aufgeweiteten Auswahlposition
zu halten.

13. Zugangsanordnung gemäß einem der Ansprüche 1
- 12, wobei die erste Eingriffsstruktur (162, 162a)
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sich von einem Schwenkarm erstreckt, der norma-
lerweise aus dem Verriegelungseingriff mit der zwei-
ten Eingriffsstruktur gelöst vorgespannt ist.

14. Zugangsanordnung gemäß einem der Ansprüche 1
- 13, wobei der Verriegelungsmechanismus ein Ele-
ment (167) umfasst, das über den ersten und zwei-
ten Eingriffsstrukturen positionierbar ist, um die ers-
ten und zweiten Abschnitte (112, 114) in der aufge-
weiteten Auswahlposition zu verriegeln.

15. Zugangsanordnung gemäß einem der Ansprüche 1
- 14, wobei die erste Eingriffsstruktur (162, 162a) an
ersten und zweiten Seiten des ersten Abschnitts
(112) positioniert ist und die zweite Eingriffsstruktur
an den dritten und vierten Seiten des zweiten Ab-
schnitts (114) positioniert ist und der Verriegelungs-
mechanismus erste und zweite Manschetten (290,
291) umfasst, die durch ein Brückenelement (292)
verbunden sind, wobei die erste Manschette (290)
über die Eingriffsstrukturen an den ersten und dritten
Seiten verschiebbar ist und die zweite Manschette
(291) über die Eingriffsstrukturen an den zweiten und
vierten Seiten verschiebbar ist.

Revendications

1. Ensemble d’accès chirurgical (100) à positionner à
l’intérieur d’une ouverture dans un tissu, l’ensemble
d’accès chirurgical comprenant :

un élément extérieur (110) pouvant être posi-
tionné à l’extérieur d’un patient et définissant
une ouverture en son sein, l’élément extérieur
incluant des première et seconde parties (112,
114), au moins une des première et seconde
parties étant mobile par rapport à l’autre partie,
l’ouverture étant dimensionnée pour recevoir un
instrument chirurgical à travers cette dernière ;
un élément intérieur (150) pouvant être position-
né à l’intérieur d’un patient ;
un élément souple (170) s’étendant entre l’élé-
ment intérieur et un élément extérieur et associé
de manière opérationnelle à l’élément
extérieur ; et
un mécanisme de verrouillage incluant une pre-
mière structure de mise en prise (162, 162a) sur
la première partie pouvant être mise en prise
avec la seconde partie ; et un élément pouvant
coulisser (167), caractérisé en ce que, une des
première et seconde parties peut coulisser par
rapport à l’autre partie dans une position éten-
due sélectionnée indépendamment du méca-
nisme de verrouillage pour ajuster la tension sur
l’élément souple ; l’élément pouvant coulisser
étant mobile jusqu’à une position de verrouillage
pour maintenir les première et seconde parties

dans la position étendue sélectionnée.

2. Ensemble d’accès selon la revendication 1, dans le-
quel l’élément extérieur (110) est sensiblement de
configuration rectangulaire.

3. Ensemble d’accès selon les revendications 1 ou 2,
comprenant en outre un élément de protection de
nerf (152) s’étendant depuis l’élément intérieur
(150), l’élément de protection de nerf (152) s’éten-
dant dans un sens vers l’élément extérieur (110).

4. Ensemble d’accès selon les revendications 1, 2 ou
3, dans lequel la première structure de mise en prise
(162, 162a) inclut un élément en saillie sensiblement
rigide ayant un embout pointu (164) pouvant être
encastré à l’intérieur d’une matière plus molle sur la
seconde partie (114).

5. Ensemble d’accès selon les revendications 1, 2 ou
3, dans lequel la première structure de mise en prise
(162, 162a, 362) comprend une première surface
texturée (383) sur la première partie (112, 314) pou-
vant être mise en prise avec une seconde surface
texturée (315) sur la seconde partie (114, 312).

6. Ensemble d’accès selon les revendications 1, 2 ou
3, dans lequel la première structure de mise en prise
(162, 162a, 462) comprend un positionneur (464a,
464b) positionné sur un bras pivotant, l’élément pou-
vant coulisser (167, 467) sollicitant le bras pivotant
vers une position en prise quand l’élément pouvant
coulisser (167, 467) est déplacé vers la position de
verrouillage.

7. Ensemble d’accès selon les revendications 1, 2 ou
3, dans lequel la première structure de mise en prise
(162, 162a, 562) inclut un premier ensemble de par-
ties en saillie (561) formé sur la première partie (412,
512), le premier ensemble de parties en saillie (561)
pouvant être mis en prise avec un second ensemble
de parties en saillie (569) formé sur la seconde partie
(114, 514), le second ensemble de parties en saillie
(569) étant déphasé par rapport au premier ensem-
ble de parties en saillie (561).

8. Ensemble d’accès selon l’une quelconque des re-
vendications 1 à 7, dans lequel l’élément pouvant
coulisser inclut un premier et un second collier (250,
251) reliés par un pont (252).

9. Ensemble d’accès selon les revendications 1, 2 ou
3, dans lequel la première structure de mise en prise
(162, 162a, 662) inclut une rangée de barres élevées
(669).

10. Ensemble d’accès selon l’une quelconque des re-
vendications 1 à 9, dans lequel la première structure
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de mise en prise (162, 162a) est sollicitée vers une
position de non-mise en prise et l’élément pouvant
coulisser (167, 167a) déplace la première structure
de mise en prise (162, 162a) jusqu’à une position en
prise.

11. Ensemble d’accès selon l’une quelconque des re-
vendications 1 à 10, dans lequel l’élément souple
(170) définit une configuration en forme d’entonnoir.

12. Ensemble d’accès selon l’une quelconque des re-
vendications 1 à 11, dans lequel le mécanisme de
verrouillage a une première position dans laquelle
la première structure de mise en prise (162, 162a)
est hors de verrouillage de mise en prise avec la
seconde structure de mise en prise et une seconde
position dans laquelle la première structure de mise
en prise (162, 162a) est en prise de verrouillage avec
la seconde structure de mise en prise pour maintenir
les première et seconde parties (112, 114) dans une
position étendue sélectionnée.

13. Ensemble d’accès selon l’une quelconque des re-
vendications 1 à 12, dans lequel la première struc-
ture de mise en prise (162, 162a) s’étend à partir
d’un bras pivotant normalement sollicité hors de la
mise en prise de verrouillage avec la seconde struc-
ture de mise en prise.

14. Ensemble d’accès selon l’une quelconque des re-
vendications 1 à 13, dans lequel le mécanisme de
verrouillage inclut un élément (167) pouvant être po-
sitionné sur les première et seconde structures de
mise en prise pour verrouiller les première et secon-
de parties (112, 114) dans la position d’étalement
sélectionnée.

15. Ensemble d’accès selon l’une quelconque des re-
vendications 1 à 14, dans lequel la première struc-
ture de mise en prise (162, 162a) est positionnée
sur des premier et deuxième côtés de la première
partie (112) et la seconde structure de mise en prise
est positionnée sur des troisième et quatrième côtés
de la seconde partie (114), et le mécanisme de ver-
rouillage inclut des premier et second colliers (290,
291) joints par un élément formant pont (252) ; le
premier collier (290) pouvant coulisser sur les struc-
tures de mise en prise sur les premier et troisième
côtés et le second collier (291) pouvant coulisser sur
les structures de mise en prise sur les second et
quatrième côtés.
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