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Description

Technical Field

[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.

Background of the Related Art

[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] 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.
[0005] 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, i.e. thoracic
cavity, through the passageway in the access assembly.
[0006] 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 a thoracic access port which minimizes
post operative patient pain while enabling atraumatic re-
traction of tissue and which does not restrict access to
the body cavity, as well as facilitates retrieval of tissue
specimens from the body cavity and aids visualization of
and through the incision.

[0007] EP 2 417 922 is prior art in terms of Art. 54(3)
EPC and discloses a surgical access assembly the lock-
ing portion of which is mounted to only the second portion
of the outer frame.

SUMMARY

[0008] In accordance with one aspect of the present
disclosure, a surgical access assembly for positioning
within an opening in tissue is provided as recited in claim
1.
[0009] In a preferred embodiment, the locking portion
locks the first and second portions in a plurality of select
spread positions to maintain the flexible member in a
select spread position. In some embodiments, the sec-
ond portion includes a first engagement structure and a
second engagement structure spaced from the first en-
gagement structure, and the first portion includes a third
engagement structure and a fourth engagement struc-
ture, wherein the first engagement structure is engage-
able with the third engagement structure and the second
engagement structure is engagable with the fourth en-
gagement structure. In some embodiments, the locking
portion is relatively movable with respect to the second
portion from a first position wherein the first and second
engagement structures are out of engagement with the
third and fourth engagement structures to a second po-
sition in engagement with the third and fourth engage-
ment structures.
[0010] In some embodiments, the locking portion has
a camming surface to cam the first and second engage-
ment structures into the second position.
[0011] In some embodiments, the first portion has a
first indentation for a user’s finger(s) and the second por-
tion has a second indentation for the user’s finger(s). In
some embodiments, the locking portion has a third in-
dentation for a user’s finger(s).
[0012] In some embodiments, the first and second en-
gagement structures are on opposing sides of the second
portion and are joined by a transverse member extending
in a direction transverse to the direction of relative move-
ment of the first and second portions. The first and second
engagement structures can be engageable with third and
fourth engagement structures on the first portion. The
locking portion can have a camming surface to cam the
engagement structure into engagement with the first por-
tion.
[0013] The present disclosure provides in another as-
pect a surgical access assembly for positioning within an
opening in tissue comprising an outer frame positionable
outside a patient and defining an opening therein dimen-
sioned to receive a surgical instrument therethrough. The
outer frame includes a first portion, a locking portion and
a second portion having an engagement portion, wherein
the first and second portions are relatively movable to
select spread positions to widen the passageway there-
through. An inner member is positionable within a patient.
A flexible member extends between the inner member
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and outer frame, the flexible member spreadable by rel-
ative movement of the first and second portions to the
select spread position. The locking portion is relatively
slidable with respect to the second portion along an axis
parallel to the direction of relative movement of the first
and second portions and the engagement portion is mov-
able in a direction transverse to the direction of relative
movement of the locking portion and second portion to
lock the first and second portions in select spread posi-
tions.
[0014] In some embodiments, the locking portion in-
cludes a camming surface to cam the engagement por-
tion of the second portion toward the first portion to lock
the first and second portions in the select spread position.
The locking portion can be seated in an undercut in the
second portion.
[0015] In some embodiments, the engagement portion
of the second portion includes a first engagement struc-
ture and a second engagement structure spaced from
the first engagement structure, the first and second en-
gagement structures engageable with respective third
and fourth engagement structures on the first portion.
The second portion in some embodiments underlies a
region of the locking portion and overlies a region of the
first portion.
[0016] In some embodiments, a region of the first and
second engagement structures extend from a transverse
member extending transverse to the direction of relative
movement of the first and second portions.
[0017] In some embodiments, the locking portion is rel-
atively slidable with respect to the second portion to move
the first and second engagement structures from a first
position out of engagement with the third and fourth en-
gagement structures to a second position in engagement
with the third and fourth engagement structures.
[0018] In accordance with another aspect of the
present disclosure, a surgical access assembly is pro-
vided for positioning within an opening in tissue. The sur-
gical access assembly comprises an outer frame posi-
tionable outside a patient and defining an opening therein
dimensioned to receive a surgical instrument there-
through, and including a first portion, a second portion
and a locking portion. The first portion includes a first
indentation to receive a finger of a user and the second
portion includes a second indentation to receive a finger
of a user. An inner member is positionable within a pa-
tient. A flexible member extends between the inner mem-
ber and outer member and is spreadable by actuation of
the outer frame.
[0019] The locking portion can include a third finger
indentation for a user’s finger. In some embodiments, the
first finger indentation is open in a first direction, the sec-
ond finger indentation is open in a second direction, and
the third finger indentation is open in the first direction.
[0020] In some embodiments, the locking portion and
second portion are movable together with respect to the
first portion to spread the flexible member, and the locking
portion and second portion are subsequently relatively

movable to lock the first and second portions in a spread
position.
[0021] In another aspect, the present disclosure pro-
vides a surgical access assembly for positioning within
an opening in tissue comprising an outer member posi-
tionable outside a patient and defining an opening therein
dimensioned to receive a surgical instrument there-
through. The outer member includes first and second por-
tions, and at least the first portion is movable with respect
to the second portion. An inner member is positionable
within a patient and a flexible member extends between
the inner member and outer member and is spreadable
by actuation of the outer member. First and second ten-
sion bands extend along a portion of the flexible member
that are stretchable upon spreading of the flexible mem-
ber.
[0022] In some embodiments, first and second end
supports support the tension bonds, and each of the first
and second tension bands extends between the first sup-
port and the second support. The first and second sup-
ports can be attached to the outer member. In some em-
bodiments, the first and second tension bands are com-
posed of the same material as the flexible member; in
other embodiments, the first and second tension bands
are composed of a different material than the flexible
member.
[0023] In some embodiments, the first and second ten-
sion bands are substantially parallel and have a longitu-
dinal axis substantially parallel to a direction of relative
movement of the first and second portions.
[0024] The inner member can include a raised portion
extending toward the outer member and the flexible
member can be attached at a distal end to the raised
portion and attached at a proximal end to the outer mem-
ber.
[0025] In another aspect, the present disclosure pro-
vides a surgical access assembly for positioning within
an opening in tissue comprising an outer tensioning
member having an opening dimensioned and configured
to receive a surgical instrument therethrough. The outer
tensioning member includes first and second portions. A
flexible member extends distally with respect to the outer
tensioning member, the flexible member being spread
upon actuation of the outer tensioning member to retract
tissue adjacent the opening in tissue. A locking mecha-
nism is movable with respect to at least the first portion
of the outer tensioning member to retain the outer ten-
sioning member in a plurality of spread positions. The
locking mechanism has first and second surfaces en-
gageable with the second portion, the locking mechanism
including a connecting structure extending transverse to
a direction of actuation of the outer tensioning member
and connecting the first and second surfaces.
[0026] Preferably, the locking mechanism is movable
from a first position wherein first and second engagement
portions of the second portion are out of engagement
with the first portion and a second position wherein the
first and second engagement portions are engaged with

3 4 



EP 2 462 883 B1

4

5

10

15

20

25

30

35

40

45

50

55

the first portion to retain the first and second portions in
a select spread position. In some embodiments, the first
and second engagement portions pivot toward the first
portion to move the second position.
[0027] In some embodiments, the surfaces of the lock-
ing portion include camming surfaces to cam the first and
second engagement portions into the second position
into engagement with the first portion. In some embodi-
ments, the first portion has a plurality of raised surfaces
on an upper surface to receive the first and second en-
gagement portions of the second portion.
[0028] In some embodiments, the first and second en-
gagement portions in the second position overlie a region
of the first portion and underlie a region of the locking
portion.
[0029] The first and second portions and/or the con-
necting structure can include an indentation for a finger
of a user.
[0030] In another aspect, the present disclosure pro-
vides a surgical access assembly for positioning within
an opening in tissue comprising a first frame portion hav-
ing an opening dimensioned and configured to receive a
surgical instrument therethrough. The first frame portion
has first and second arms and a first surface on the first
arm and a second surface on the second arm, the open-
ing positioned between the arms. A second frame portion
has first and second locking structures, wherein the first
locking structure is engageable with the first surface and
the second locking structure is engageable with the sec-
ond surface. A locking mechanism has first and second
engagement surfaces connected such that the first and
second locking structures substantially simultaneously
lockingly interact with the respective first and second sur-
faces of the first frame portion. A flexible member extends
distally with respect to the first frame, the flexible member
being spreadable to retract tissue adjacent the opening
in tissue, and the locking mechanism retaining the flexible
member in a spread position.
[0031] In some embodiments, a second frame is posi-
tioned distally of the first and second frame portions and
the flexible member extends proximally of the second
frame.
[0032] In some embodiments, the first and second
locking structures are movable from a first position out
of engagement with the respective first and second sur-
faces and a second position in engagement with the first
and second surfaces. In some embodiments, the first and
second locking structures are biased to the first position,
and the locking mechanism includes a camming surface
to cam the first and second locking structures to the sec-
ond position. In some embodiments, a sliding movement
of the first frame portion spreads the flexible member. In
some embodiments, the first and second surfaces in-
clude a plurality of projections extending proximally
therefrom and the first and second locking structures in-
clude a plurality of projections extending distally from the
first and second arms.
[0033] In some embodiments, the first and second en-

gagement surfaces of the locking mechanism are joined
by a transverse bridge member.
[0034] In another aspect, the present disclosure pro-
vides a surgical access assembly for positioning within
an opening in tissue comprising an outer frame assembly
positionable outside a patient and defining an opening
therein dimensioned to receive a surgical instrument
therethrough. The outer frame includes a first portion and
a second portion movable with respect to the first portion.
An inner member is positionable within a patient and in-
cludes a distally extending nerve protecting member. A
flexible member extends between the inner member and
outer frame and is spreadable by actuation of the outer
frame. A cushioning member is positioned distally of the
outer frame and is engageable with a patient’s skin.
[0035] In some embodiments, the cushioning member
is a foam material. In some embodiments, the distally
extending nerve protecting member defines a non-circu-
lar opening.
[0036] A method of accessing an internal portion of a
patient to enable insertion of surgical instrumentation
therethrough is also disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] 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 surgical access port of the present disclosure;

Figure 2 is an exploded view of the access port of
Figure 1;

Figure 2A is an exploded view of an alternate em-
bodiment of the access port;

Figure 2B is a perspective view of an alternate em-
bodiment of the inner frame;

Figure 2C is a cross-sectional view taken along line
2C-2C of Figure 2;

Figure 3 is a side view of the access port of Figure 1;

Figure 4 is a top view of the access port of Figure 1
shown in a spread (expanded) position;

Figure 5 is a cross-sectional view taken along line
5-5 of Figure 4 and showing the locking mechanism
in the unlocked position;

Figure 6 is a cross-sectional view taken along line
6-6 of Figure 4;

Figure 7 is a top view similar to Figure 4 showing the
access port in the non-expanded position;
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Figure 8 is a perspective view illustrating a patient’s
skeletal structure with the surgical access port of Fig-
ure 1 positioned within the intercostal space defined
between adjacent ribs in accordance with the
present disclosure, and shown in the initial non-ex-
panded position;

Figure 9 is a view similar to Figure 8 showing the
access port in an expanded and unlocked position;

Figure 10 is a view similar to Figure 9 showing the
access port in a further expanded portion and the
locking member in the locking position to retain the
access port in the expanded position;

Figure 11 is a cross-sectional view similar to Figure
5 showing engagement of the locking structure to
retain the access port in the expanded position; and

Figure 12 is a cross-sectional view similar to Figure
6 showing engagement of the locking structure.

DETAILED DESCRIPTION

[0038] Various embodiments of the presently dis-
closed access assembly, or access port, and methods
of using the same, will now be described in detail with
reference to the drawings wherein like references numer-
als identify 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 is traditional and
conventional in the art. It should also be understood that
the term "minimally invasive procedure" is intended to
include surgical procedures through small openings/in-
cisions performed within a confined space such as the
thoracic cavity.
[0039] Referring now to Figures 1 and 2, an embodi-
ment of the presently disclosed surgical access port, gen-
erally identified by the reference numeral 100, is depicted
as a thoracic port 100 that is configured and dimensioned
for insertion into the intercostal space located between
the adjacent ribs "R" (FIG. 8) 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 configured and
dimensioned to provide access to a variety of other in-
ternal body cavities and/or tissues. Access port 100 may
be formed from any suitable biocompatible material of
strength suitable for the purpose described herein, in-
cluding, but not being limited to, polymeric materials.
[0040] The access port 100 is configured and dimen-
sioned to extend into a body cavity, e.g., the thoracic
cavity "T" (FIG. 8), through the intercostal space, and
with reference to Figure 1 and 2, generally includes an
outer or proximal frame 110 having first and second frame
portions 112, 130 and a locking member or locking por-

tion 114. A flexible member 170, e.g. membrane 170, is
coupled to outer frame 110 and extends distally there-
from. The distal end 171 of the flexible member 170 is
attached to an inner or distal frame 150. The outer frame
110 is movable between various spread positions to wid-
en the passageway for insertion of instrumentation. More
specifically, first and second portions 112 and 130 of
frame 110 are relatively slidable to increase the distance
between respective inner end walls 113, 115, and to in-
crease the size of the opening 117 in the outer frame
110. The sliding of portions 112 and 130 applies tension
to the flexible member 170 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 both the first and second
portions 112, 130 are slidable, it is also contemplated
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 130, or that only the second
portion 130 (the upper portion as viewed in the orientation
of Figure 1) is slidable with respect to the first (lower)
portion. Thus, the term relatively slidable includes one or
both of the first and second portions 112, 130 moving
relative to the other portion.
[0041] It should be understood that the use of the term
first and second portions and locking portions or mem-
bers contemplates an assembly of several components
or a unitary assembly.
[0042] As shown, the frame 110 is substantially rec-
tangular in shape with a substantially rectangular open-
ing 117. As can be appreciated, other shaped frames
and openings are also contemplated. Note also that pref-
erably the shape is elongated, e.g. has a length greater
than its width H (see Figure 4), at least in its spread po-
sition, which better conforms to the shape of the incision
to facilitate removal of tissue specimens through the ac-
cess port 100. By way of example, the frame 110 can
have a width of about 119 mm. (4.7 inches) and a length
which changes from about 109 mm. (4.3 inches) to about
150 mm. (5.9 inches). Other dimensions are also con-
templated.
[0043] Inner member or inner frame 150 has an elon-
gated opening 155 therethrough for passage of surgical
instrumentation. The inner member 150 also has a nerve
protecting wall or lip 152 extending along the opening
155, and preferably substantially surrounding the open-
ing, and extending upwardly toward outer frame 110. The
lip facilitates attachment of the flexible membrane 170
thereto. The inner member 150 is preferably 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 and suffi-
ciently flexible to fit the curvature of the ribs of the inter-
costal space. In one embodiment by way of example, the
inner frame has a length L (Fig. 4) of about 2.3 inches
and a width W (Fig. 2) of about 130 mm. (5.1 inches),
although other dimensions are also contemplated. The
opening 155 is preferably non-circular in configuration,
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e.g. oval like in configuration. Other configurations are
also contemplated. In the illustrated embodiment, the in-
ner frame 150 is positioned transverse to the direction of
movement of the outer frame 110. Consequently, the
longer dimension of the opening 155 in inner frame 150
is transverse to the longer dimension of the passageway
117 of the outer frame 110. Stated another way, the outer
frame 110, at least in its expanded position, has a length
exceeding its width, the inner frame 150 has a width ex-
ceeding its length, and the lengthwise dimension of the
outer frame 110 is aligned with the lengthwise dimension
of the inner frame 150.
[0044] Inner member 150 includes tabs 153 extending
distally from a bottom surface (see Fig. 3). The tabs 153
facilitate removal by providing a gripping surface for a
surgical tool for removal of the inner member 150 at the
end of the surgical procedure. They also facilitate grasp-
ing by the surgeon if desirable. The tabs can include a
flared distal end and/or texture to facilitate grasping.
[0045] In the alternate embodiment of Figure 2B, the
inner frame 250 has a lip 252 surrounding opening 255
and having a plurality of proximally extending tabs 254
to increase the attachment area, e.g. weld area, for the
flexible member 170. As shown, two tabs 254 are posi-
tioned on each end of the opening to increase the attach-
ment area at the corners. In all other respects, inner frame
250 is identical to inner frame 150 of Figure 2.
[0046] Flexible member 170 is generally funnel shaped
and is coupled at its distal end 171 (see Figure 3) to lip
152 of inner member 150 and extends proximally there-
from. Proximal end 172 of flexible member 170 can be
coupled to end walls 113, 115 (or their lower surfaces)
of outer frame 110 or alternatively to end supports 176,
178 discussed below, to isolate tissue surrounding ac-
cess port 100 from the passageway 174 extending there-
through, thus reducing the risk of tissue damage and/or
infection during the surgical procedure. The flexible
member 170 can be attached by various methods such
as welding, gluing, and thermal bonding. It is envisioned
that flexible member 170 is configured for soft tissue re-
traction. It is also envisioned that flexible member 170
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 member 170 is of sufficient
strength to prevent accidental tearing and/or puncture by
surgical instrumentation inserted through access port
100. Additionally, it is envisioned that flexible membrane
170 be made from a bio-compatible material to reduce
the incidents of adverse reaction by a patient upon con-
tact with the patient’s tissue. Flexible member 170 can
be in the form of a flexible membrane. Flexible member
170 may also be made of a transparent material to allow
the surgeon to better visualize the surgical site and sur-
rounding tissue. Flexible member 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 utilized, with the
flexible panels welded along the seam.
[0047] Flexible member 170, in the embodiment
shown in Figure 2, can be supported by a base 175. Base
175 includes end supports 176, 178, preferably com-
posed of a polymeric material, and elongated membrane
tensioning bands 177, 179, shown in substantially par-
allel relationship and extending between end supports
176, 178. The tensioning bands 177, 179 can be com-
posed of the same material as the flexible member 170,
or alternatively of a different material. The flexible mem-
ber 170 can be formed with two seams so a tension band
can be threaded through the seam in manufacture and
welded to the membrane. When the flexible member 170
is spread by outer frame 110, the bands 177, 179 likewise
stretch. Bands 177, 179, facilitate stretching of member
170 and the return of member 170 to its non-spread po-
sition when the frame 110 is moved to the un-expanded
position. Bands 177, 179 also aid the sliding of the frame
and insertion of the inner member 150. End support 176
is connected to the undersurface of frame portion 114
and end support 178 is connected to the undersurface
of portion 130 by swaging or by other methods such as
snap fit or ultrasonic staking, thereby connecting flexible
member 170 to the outer frame 110.
[0048] The frame supports 176 and 178 each have a
pair of tabs 176a, 176b which function as a stop for frame
portion 114 and 130. That is, as shown in Figure 11,
movement of frame portion 112 away from frame portion
130 is limited by tabs 176a due to the abutment with wall
113a. Movement of frame portion 130 away from frame
portion 112 is limited by tabs 176b abutting a wall of frame
portion 130. These tabs prevent disassembly of the outer
frame.
[0049] The outer frame 110 of access port 100 is pref-
erably sufficiently rigid to retain flexible member 170 in
a tensioned configuration. As frame 110 is expanded
(spread), flexible member 170 is tensioned and stretched
radially outwardly to retract tissue and/or to expand the
passageway 174 extending through member 170. The
outer frame 110 can be flexible in the plane of the patient’s
body surface to allow it to conform to the shape of the
patient’s body, presenting a lower profile to surgeons.
[0050] More specifically, with reference to Figures 1,
2, 4, frame portion or member 112 of outer frame 110
has a transverse end wall 121 with arms 127, 128 ex-
tending therefrom, preferably at substantially right angles
thereto, although other angles are contemplated. Arms
127, 128 transition into arm sections 123, 125. The arms
123, 125 and 127, 128 are preferably integral with end
wall 121, however, in alternative embodiments, they can
be separate components attached to the opposing end
regions of wall 121. As shown, arm sections 123, 125
have a reduced profile in relation to arms 127, 128. That
is, the height or thickness of arm section 123 is less than
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the height or thickness of arm section 127. Similarly, the
height or thickness of arm section 125 is less than the
height or thickness of arm section 128. Arm sections 123,
125 can have a smaller width than arms 123, 125. The
arm sections 123, 125 are shown as extending substan-
tially parallel to one another with a substantially planar
upper surface 140, 146, respectively. The upper surface
140 of arm section 123 has a plurality of projections 141
forming an engagement structure. Similarly, the upper
surface 146 of arm section 125 has a plurality of projec-
tions 147 forming an engagement structure. The projec-
tions in the illustrated embodiment include a plurality of
discs (or spheres) arranged in a plurality of rows. Other
arrays and a different number of projections are also con-
templated. Projecting surfaces other than spheres
(domes) are also contemplated to achieve the engag-
ing/locking function described below. The projections
141 and 147 of arm sections 123, 125 form an engage-
ment structure to receive the engagement structure of
the frame portion 130 as described in detail below.
[0051] Locking portion or member 114 of outer frame
110 has an end wall 116 and arms 118 and 119 extending
therefrom. The arms can be integrally formed with end
wall 116, or alternatively, composed of separate compo-
nents connected to opposing ends of the wall 116. End
118a of arm 118 and end 119a of arm 119 angle upward
(proximally) to form angled camming walls described be-
low. The arms 118, 119 are preferably substantially per-
pendicular to the end wall 116, although they can be po-
sitioned at other angles. The locking portion 114 has a
lip 111 (Figure 2C) for securement of the locking portion
130. Locking portion 114 has a lip 118c (Figure 5) which
acts as a stop (as it contacts side wall 139b of tab 135)
to prevent disassembly of the locking portion 114. A sim-
ilar lip on the other side of the locking portion 114 similarly
interacts with a sidewall of tab 137.
[0052] Frame portion 112 includes a finger indentation
121a formed in wall 121 which is dimensioned and con-
figured to receive a user’s finger(s). Finger indentation
121a includes edge 121b and open end 121c. Similarly,
locking portion 114 includes a finger indentation 116a
formed in wall 116 which is dimensioned and configured
to receive a user’s finger(s). Finger indentation 116a in-
cludes an edge 116b and an open end 116c. Edges 121b
and 116b form an abutment for the user’s finger(s) to
facilitate sliding movement of the portion 112 and portion
114 as described below. Directional arrows can be pro-
vided within the indentations 121, 116 to direct movement
of these components as described below. Also, lock-
ing/unlocking graphics can be provided in the outer frame
110. Note the edges 121b and 116b are oriented in the
same direction.
[0053] Frame portion or member 130 of outer frame
110 includes wall 132 with arms 134, 136, extending
therefrom, either integrally or formed of separate com-
ponents attached thereto. Arms 134, 136 can be posi-
tioned substantially perpendicular to the wall 132, or al-
ternatively positioned at different angles. The wall 132

extends transversely with respect to arms 134, 136, and
transverse to the direction of movement of the frame por-
tions 112, 130, thus forming a transverse bridge for con-
nection of the two locking arms 134, 136. The frame por-
tion 130 is interposed between the first portion 112 and
the locking portion 114 such that a section of the frame
portion 130 overlies arm sections 123, 125 of first portion
112 and the arms 118, 119 of locking portion 114 overlie
arms 134, 136 of frame portion 130 as shown in Figure
1. Arms 136 and 138 include a lip on a lower surface to
receive frame portion 112 (see e.g. lip 136a of Figure 6).
[0054] Arm 134 of frame portion 130 includes a locking
tab 135 and arm 136 includes a locking tab 137. The
locking tabs 135, 137 form pivoting locking arms for lock-
ing engagement with the first portion 112. That is, the
first pivoting locking arm or tab 135 is positioned on a
first side of the frame portion 130. The tab 135 can be
formed integrally with the frame portion 130, e.g. similar
to an integral tab formed for example by a cutout. Alter-
natively, the tab 135 can be a separate element attached
to the frame portion 130. A second pivoting locking arm
or tab 137 preferably identical to locking tab 135 is pro-
vided on the opposing side of frame portion 130 and func-
tions in the same manner as locking tab 135, and can be
integral with or a separate component of frame portion
130.
[0055] More specifically, the undersurface or distal sur-
face of the locking tabs 135, 137 each includes engage-
ment structure for engaging the engagement structure
on the arms 123, 125 of frame portion 112. The locking
tabs 135, 137 are preferably biased upwardly (proximal-
ly) so that in their normal position their engagement struc-
ture is out of engagement, or at least out of locking en-
gagement, with the engagement structures on the re-
spective arm sections 123, 125 as shown in the cross-
sectional view of Figure 5. The ends 118a and 119a of
locking portion 114 have a ramped surface 118b to force
the locking tabs 135, 137 downwardly toward arm sec-
tions 123, 125 to engage the engagement structures of
the arm sections 123, 125 to lock the frame portions 112,
130 in a spread position as shown in the cross-sectional
view of Figure 11.
[0056] That is, the locking mechanism for frame 110
maintains frame portions 112, 130 in a select spread po-
sition by engagement of a first engagement structure on
one arm 134 and a second engagement structure on the
other arm 136 of frame portion 130. The locking member
or locking portion 114 is selectively relatively slidable with
respect to the second frame portion 130 in a direction
along a longitudinal axis of the outer frame 110 to move
the engagement structures on arms 134 and 136, e.g.
locking tabs 135 and 137, in a direction transverse to the
longitudinal axis of the outer frame 110 into locking en-
gagement with the projections 141, 147 on arms 123,
125 of frame portion 112. In this manner, the first and
second portions 112, 130 of the outer frame 110 are
moved apart to a desired spread position to expand and
stretch the flexible member 170 and then retained or
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locked in the select position by relative movement of the
locking member 114 with respect to the second portion
130 which substantially simultaneously causes tabs 135,
137 to lockingly engage both arms 123, 125 of frame
portion 112 due to their connection by transverse bridge
132 and due to the connection of ends 118a and 119a
of locking portion 114 by wall 129 also forming a trans-
verse bridge. Note the term relatively slidable includes
one or both of the locking portion 114 and frame portion
130 moving relative to the other portion.
[0057] The undersurface of tab 135 includes a plurality
of projecting surfaces 133. In a preferred embodiment,
the projecting surfaces 133 are disc like members, e.g.
domes or spheres, similar in configuration to projections
141, 147. In the illustrated embodiment they are arranged
in three rows, two across, however other arrays and a
different number of projections are also contemplated,
as well as other configurations, e.g. domes or spheres
(balls). Similarly, the undersurface of tab 137 includes a
plurality of projecting surfaces 131. In a preferred em-
bodiment, the projecting surfaces 131 are also dome or
sphere (ball) like members. In the illustrated embodi-
ment, they are arranged in three rows, two across, how-
ever other arrays are also contemplated. Projecting sur-
faces 131 are preferably configured and arranged in the
same manner as projecting surfaces 133.
[0058] The pivoting tabs 135, 137 are preferably bi-
ased to a position away from the second portion 112 so
in its normal position their respective projections 133,
131 do not engage (or at least do not lockingly engage)
the projections 141, 147 of frame portion 112. That is, as
shown in Figure 5, the tabs 135, 137 are spring biased
upwardly to a first non-engaged position. Tab 135 has
an upper surface 139, for engagement by the angled
camming surface 118b of end 118 of the locking portion
114, described below. Tab 137 likewise has an upper
surface, for engagement by the angled camming surface
of the end 119 of locking portion 114. Consequently,
when the frame portion 130 and second portion 114 are
relatively moved with respect to each other (either one
moving toward the other or both moving toward each
other), camming surface 118b of end 118 engages the
upper surface 139 of tab 135, thereby forcing the tab 135
downwardly as viewed in Figure 11 so that projecting
surfaces 133 engage the projections 141 of arm section
123. The projecting surfaces 133 are dimensioned to fit
within and move between the spaces 142 of the select
projections 141. Likewise, when the locking portion 114
and second portion 130 are relatively moved with respect
to each other (either one moving toward the other or both
moving toward each other), the camming surface of end
119a of arm 119 engages the upper surface of tab 137,
thereby forcing the tab 137 downwardly so that the pro-
jecting surfaces 131 engage the projections 147 of arm
section 125. The projecting surfaces 131 move between
the spaces of the select projections 147. This engage-
ment of projections 141, 147 restricts movement of the
first and second portions 112, 130. Thus, in use, once

the desired spread position of the first portion 112 and
second portion 130 is achieved to tension flexible mem-
ber (e.g. membrane) 170 and retract tissue, locking mem-
ber 114 and/or second portion 130, are slid toward each
other to pivot arms (tabs) 135, 137 into engagement with
the projecting surfaces 141, 147 on arm sections 123,
125 of frame portion 112, thereby clamping (securing)
outer frame 110 in the select spread position.
[0059] Second portion 130 can include a finger inden-
tation 130a with an end wall 130b and an open end 130c.
The finger indentation 130a is oriented in an opposite
direction of finger indentation 116a of locking portion 114
such that walls 116b, 130b face each other. This facili-
tates movement of the locking member 114 and/or the
second portion 130 toward each other. Note in preferred
embodiments, locking portion 114 moves toward frame
portion 114 and 112 to perform its camming and locking
function so as not to affect the tension on flexible member
170 during locking.
[0060] In the alternate embodiment of Figure 2A, cush-
ioning pads are provided to reduce irritation to the pa-
tient’s skin. The access port 300 of Figure 2A is identical
to the access port 100 of Figure 2, except for the cush-
ioning pads. Therefore, for convenience, the identical
parts of access port 300 have been labeled with reference
numerals identical to those of Figure 2 except they have
been changed to the "300 series." Consequently, access
port 300 has for example an outer frame 310, with first
portion 312, second portion 330, and locking portion 314.
Access port 300 also includes flexible member 370 se-
cured at a proximal end to outer frame 310 and at a distal
end to inner frame 350. Inner frame 350 has a lip 352,
surrounding an opening 155, which together with pas-
sage 374 in member 370 and opening 317 in outer frame
310 enable passage of surgical instrumentation into the
body cavity. Not all the corresponding parts between ac-
cess port 300 and access port 100 have been labeled
for clarity, and for brevity further discussion of identical
components to access port 100 is not provided.
[0061] Turning now to the different feature of access
port 300, the port 300 includes a first cushioning pad 390
and a second cushioning pad 392. The pads 390, 392
can be composed of material such as polyurethane foam,
although other materials are also contemplated. An up-
per surface 390a of pad 390 is attached to an undersur-
face of portion 330 of outer frame 310 by thermal bonding.
An upper surface 392a of pad 392 is attached to an un-
dersurface of portion 312 of outer frame 310 by similar
methods. The pads 390, 392 can be arcuate shaped to
conform to the respective undersurface of portions 312,
330. In the embodiments where the flexible member is
supported by a base 375 similar to base 175 of Figures
1 and 2, the pads 390, 392 can be attached by thermal
bonding to the undersurface of the end supports 376
(which are similar to end supports 176). In use of the port
300, when the port 300 is placed on the patient’s skin,
the pads 390, 392 contact the patient’s skin rather than
the frame portions 312, 330 or base 175.
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[0062] The use of the access port will now be described
in conjunction with the embodiment of Figure 1, it being
understood that the access port 300 of the embodiment
of Figure 2A would work in a similar fashion. The use of
the access port will be described for thoracic surgery, it
being understood that it can also be utilized in other sur-
gical procedures to provide access to an internal region,
e.g. an internal cavity, of the patient to enable insertion
of surgical instrumentation therethrough.
[0063] 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. 8), extending along the intercostal
space, and is relatively narrow and elongated.
[0064] 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 and/or incision lengths.
[0065] With inner (distal) member 150 inserted and
then released, the access port 100 is in position such
that the inner member 150 is positioned within the body
cavity adjacent the inner portion of the incision, flexible
member 170 extends through the incision to outside the
patient’s body, and upper (outer) frame 110 rests on the
patient’s skin. The outer frame 110 can now be expanded
to tension and stretch the flexible member 170 due to the
attachment of the flexible member 170 to the outer frame
110 to retract tissue adjacent the ribs R and to widen the
passageway 174 through the flexible member 170. Note
in this placement position, in the illustrated embodiment,
the longitudinal axis of the frame 150 is substantially par-
allel to a long axis of the incision and the longitudinal axis
of outer frame 110 is substantially transverse to the long
axis of the incision, the longitudinal axis defining the long-
er dimension of the respective frame. Stated another
way, the longer width dimension W of inner frame 150
and the shorter width dimension H of outer frame 110
are substantially parallel to a long axis of the incision.
[0066] In the initial position of access port 100 as
shown in Figure 8, flexible member 170 defines a funnel
shape with frame 110 retaining proximal end 172 of flex-
ible member 170 while distal end 171 of flexible member
170 defines a smaller diameter due to the engagement
of distal end 171 with the smaller dimensioned lip 152 of
inner frame 150. In this initial position, lip 152 is config-
ured 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 tis-
sue adjacent the ribs "R" (see Figure 3). Additional cush-
ioning (not shown) may be provided on lip 152 and/or an
upper surface of frame 150 to provide further protection
to ribs "R" and to surrounding tissue. Outward flexion of
flexible member 170 expands the intercostal space, thus
maximizing passageway 174 and giving access port 100
the maximum length. If the access port 300 is utilized,
the cushioning material 390, 392 is in contact with the

patient’s skin to provide a less abrasive surface.
[0067] To spread the first and second sections 112 and
130 of frame 110 to stretch (radially tension) the flexible
member 170 to retract tissue adjacent the ribs and inci-
sion and widen the incision passageway for passage of
surgical instrumentation, the user can place his/her fin-
ger(s) of one hand in indentation 121a of portion 112 of
outer frame 110 and place his/her finger(s) of the other
hand in indentation 130a of portion 130. The frame por-
tions 112 and 130 are then moved away from each other
in the direction of the arrows on first portion 112 and
second portion 130 (Figure 9). Note the fingers of the
user can abut the walls 121b, 130. Note that due to the
connection of locking portion 114 and second portion 130
of outer frame 110, when second portion 114 is moved
in the direction of the arrow, locking portion 114 is also
moved together with the second portion 130 in that di-
rection.
[0068] Note, as an alternative to utilizing the finger in-
dentations, the user can otherwise grasp wall 121 of the
first portion 112 and wall 132 of second portion 130 or
wall 116 of locking portion 114 and spread them away
from each other to expand the distance between end
walls 113 and 115 to tension the flexible member 170.
[0069] Note the tissue is spread by actuation of the
outer frame 110 transverse to the long axis of the incision.
When the desired spread position, i.e. desired tissue re-
traction, is achieved, the user is now ready to lock (se-
cure) the outer frame 110 in its selected spread position.
To achieve this, the user can place one or more of his/her
finger(s) of one hand in the indentation 130a of second
portion 130 and one or more of his/her finger(s) in the
indentation 116a of locking portion 114 and then squeeze
them together in the direction of the arrows in indentation
116a and the direction of the arrow adjacent indentation
130a. Note the user’s finger(s) can abut the respective
walls 130b and 116b of indentations 130a, 116a, respec-
tively. Such squeezing causes relative movement of sec-
ond portion 130 and locking member 114, e.g. moves
locking portion 114 in a direction toward first portion 112,
to the position of Figure 10. This movement causes the
camming surface 118b of end 118a to engage the upper
surface 139 of locking tab 135 to cam the locking tab 135
from the unlocked or unengaged position of Figure 5 to
the locking or engaged position of Figure 11. Likewise,
such movement causes the camming surface of end
119a to engage the upper surface of locking tab 137 to
cam the locking tab 137 from the unlocked or unengaged
position to the locking or engaged position. That is, prior
to such movement, the projecting surfaces 133, 131 of
locking tabs 135 and 137 are out of engagement, or at
least out of locking engagement, with the projecting sur-
faces 141, 148 of arm sections 123, 125 of frame portion
112. Upon such movement, the projecting surfaces 133,
131 of locking tabs 135 and 137 are cammed into en-
gagement with the projections 141, 147 of arm sections
123, 125, so the projecting surfaces 133, 131 are inter-
posed between the spaces between projecting surfaces
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141, 147 to limit slippage. This maintains the frame por-
tions 112, 130 in a select spread (expanded) position,
i.e. locks (or clamps) them against further movement dur-
ing insertion of surgical instruments through access port
100.
[0070] With access port 100 secured in the desired ex-
panded position, surgical instrumentation may be insert-
ed through opening 117, passageway 174, 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
174.
[0071] Upon completion of the surgical procedure, sec-
ond portion 130 and/or locking member 114 is relatively
moved in the opposite direction (away from each other)
toward their original position to release the camming sur-
faces from the upper surface of pivoting tabs 135, 137
to allow them to move to their unlocked non-engaged
position, thereby allowing the frame portions 112, 130 to
be moved toward each other toward their initial non-ex-
panded (non-spread) position to untension flexible mem-
ber 170. Next, the surgeon may grasp inner member 150
e.g., with a surgical tool, to fold or reconfigure it to reduce
its transverse dimension to remove it from the thoracic
cavity and through the incision.
[0072] 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.
[0073] The flexible member 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.
[0074] 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.
[0075] 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 for positioning within an
opening in tissue, the surgical access assembly
comprising:

an outer frame (100) positionable outside a pa-
tient and defining an opening therein dimen-
sioned to receive a surgical instrument there-
through, the outer frame including a first portion
(112), a second portion (130), and a locking por-
tion (114), the first and second portions (112,
130) adapted for relative movement between a
plurality of select relative positions;
an inner member positionable within a patient;
the first portion and the second portion are sep-
arate, discrete structures and the locking portion
(114) is mounted to the second portion (130); a
region of the second portion overlying a region
of the first portion and underlying a region of the
locking portion, the locking portion movable on
the second portion between an unlocked posi-
tion to permit relative movement of the first and
second portions (112, 130) and a locked position
to secure the first and second portions (112,
130) at one of the select relative positions; and
a flexible member (170) extending between the
inner member and the outer frame, the flexible
member spreadable by relative movement of the
first and second portions (112, 130) away from
each other.

2. The surgical access assembly of claim 1, wherein
the locking portion is slidably movable along the sec-
ond portion (130) to lock the first and second portions
in the one of the select relative positions to maintain
the flexible member in a select spread position.

3. The surgical access assembly of claims 1 or 2,
wherein the second portion includes a first engage-
ment structure (141) and a second engagement
structure (147) spaced from the first engagement
structure, and the first portion includes a third en-
gagement structure and a fourth engagement struc-
ture, the first engagement structure engageable with
the third engagement structure and the second en-
gagement structure engageable with the fourth en-
gagement structure.

4. The surgical access assembly of claim 3, wherein
the locking portion is relatively movable with respect
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to the second portion from a first position wherein
the first and second engagement structures are out
of engagement with the third and fourth engagement
structures to a second position wherein the first and
second engagement structures are in engagement
with the third and fourth engagement structures.

5. The surgical access assembly of claims 3 or 4,
wherein the locking portion has a camming surface
to cam the first and second engagement structures
into the second position.

6. The surgical access assembly of claims 3, 4 or 5,
wherein each of the third and fourth engagement
structures include a series of spaced apart raised
surfaces and the first portion includes a plurality of
raised surfaces on an upper surface and the second
portion includes a pivoting arm (134) engageable
with the raised surfaces.

7. The surgical access assembly of any preceding
claim, further comprising a nerve protecting member
(152) extending from the inner member, the nerve
protecting member extending in a direction toward
the outer member.

8. The surgical access assembly of any preceding
claim, further comprising a cushioning material po-
sitioned on an undersurface of the outer frame.

9. The surgical access assembly of any preceding
claim, wherein the second portion includes a first en-
gagement structure, the first engagement structure
biased to an unlocked condition.

10. The surgical access assembly of any preceding
claim, wherein the flexible member includes a plu-
rality of tensioning bands (177, 179) positioned at a
proximal region thereof.

11. The surgical access assembly of any of claims 3-10,
wherein the first engagement structure includes a
first set of projections and the third engagement
structure includes a third set of projections, the first
set of projections engageable with the third set of
projections and being out of phase with the third set
of projections when in a locking condition.

Patentansprüche

1. Eine Einheit für den Operationszugang zur Positio-
nierung innerhalb einer Gewebeöffnung, wobei die
Einheit für den Operationszugang folgende Elemen-
te enthält:

- einen äußeren Rahmen (100), der außerhalb
eines Patienten positionierbar ist und eine darin

liegende Öffnung definiert, die so bemessen ist,
dass ein chirurgisches Instrument durch sie ein-
geführt werden kann, wobei der äußere Rah-
men einen ersten Abschnitt (112), einen zweiten
Abschnitt (130) und einen Verriegelungsab-
schnitt (114) besitzt, wobei der erste und der
zweite Abschnitt (112, 130) für eine relative Be-
wegung zwischen einer Vielzahl an ausgewähl-
ten relativen Positionen geeignet sind;
- ein inneres Glied, das im Innern eines Patien-
ten positionierbar ist;
- wobei der erste Abschnitt und der zweite Ab-
schnitt separate, eigenständige Strukturen sind
und der Verriegelungsabschnitt (114) auf den
zweiten Abschnitt (130) montiert wird; ein Teil-
bereich des zweiten Abschnitts sich über einem
Teilbereich des ersten Abschnitt und unter ei-
nem Teilbereich des Verriegelungsabschnitts
befindet, wobei der Verriegelungsabschnitt auf
dem zweiten Abschnitt zwischen einer nicht ver-
riegelten Position, um eine relative Bewegung
des ersten und zweiten Abschnitts (112, 130)
zu ermöglichen, und einer verriegelten Position,
um den ersten und zweiten Abschnitt (112, 130)
in einer der ausgewählten relativen Positionen
zu sichern, beweglich ist; sowie
- ein flexibles Glied (170), das sich zwischen
dem inneren Glied und dem äußeren Rahmen
erstreckt, wobei das flexible Glied durch die re-
lative, auseinandergehende Bewegung des ers-
ten und zweiten Abschnitts (112, 130) erweitert
werden kann.

2. Die Einheit für den Operationszugang gemäß An-
spruch 1, dadurch gekennzeichnet, dass der Ver-
riegelungsabschnitt entlang des zweiten Abschnitts
(130) gleitend beweglich ist, um den ersten und den
zweiten Abschnitt in einer der ausgewählten relati-
ven Position zu verriegeln, um das flexible Glied in
einer ausgewählten erweiterten Position zu halten.

3. Die Einheit für den Operationszugang gemäß An-
spruch 1 oder Anspruch 2, dadurch gekennzeich-
net, dass der zweite Abschnitt eine erste Eingriffs-
struktur (141) und eine zweite Eingriffsstruktur (147)
in Entfernung zur ersten Eingriffsstruktur enthält,
dass der erste Abschnitt eine dritte Eingriffsstruktur
und eine vierte Eingriffsstruktur enthält und wo die
erste Eingriffsstruktur in die dritte Eingriffsstruktur
greift, und wo die zweite Eingriffsstruktur in die vierte
Eingriffsstruktur greift.

4. Die Einheit für den Operationszugang gemäß An-
spruch 3, dadurch gekennzeichnet, dass der Ver-
riegelungsabschnitt in Bezug auf den zweiten Ab-
schnitt ab einer ersten Position, wo die erste und die
zweite Eingriffsstruktur nicht in die dritte und vierte
Eingriffsstruktur greifen, bis zu einer zweiten Positi-
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on, wo die erste und zweite Eingriffsstruktur in die
dritte und vierte Eingriffsstruktur greifen, relativ be-
weglich ist.

5. Die Einheit für den Operationszugang gemäß An-
spruch 3 oder Anspruch 4, dadurch gekennzeich-
net, dass der Verriegelungsabschnitt eine Exzen-
teroberfläche aufweist, um die erste und zweite Ein-
griffsstruktur über die Nocken in die zweite Position
zu bringen.

6. Die Einheit für den Operationszugang gemäß An-
spruch 3, 4 oder 5, dadurch gekennzeichnet, dass
die dritte und vierte Eingriffsstruktur jede eine Reihe
räumlich getrennter erhöhter Flächen aufweist, wo-
bei der erste Abschnitt eine Vielzahl an erhöhten Flä-
chen auf einer oberen Fläche besitzt, und wobei der
zweite Abschnitt einen Schwenkarm (134) besitzt,
der in die erhöhten Flächen eingreifen kann.

7. Die Einheit für den Operationszugang gemäß einem
der vorstehenden Ansprüche, dadurch gekenn-
zeichnet, dass sie darüber hinaus ein, aus dem in-
neren Glied ausfahrendes, nervenschützendes
Glied (152) enthält, wobei sich das nervenschützen-
de Glied in Richtung des äußeren Gliedes erstreckt.

8. Die Einheit für den Operationszugang gemäß einem
der vorstehenden Ansprüche, dadurch gekenn-
zeichnet, dass sie darüber hinaus ein Polstermate-
rial enthält, das auf einer Unterseite des äußeren
Rahmens angebracht ist.

9. Die Einheit für den Operationszugang gemäß einem
der vorstehenden Ansprüche, dadurch gekenn-
zeichnet, dass der zweite Abschnitt eine erste Ein-
griffsstruktur besitzt, wo die erste Eingriffsstruktur ei-
nen nicht verriegelten Zustand einnimmt.

10. Die Einheit für den Operationszugang gemäß einem
der vorstehenden Ansprüche, dadurch gekenn-
zeichnet, dass das flexible Glied eine Vielzahl
Spannbänder (177, 179) besitzt, die einem proxima-
len Abschnitt des Glieds angebracht sind.

11. Die Einheit für den Operationszugang aus einem der
vorstehenden Ansprüche 3 bis 10, dadurch ge-
kennzeichnet, dass die erste Eingriffsstruktur einen
ersten Satz Projektionen enthält und die dritte Ein-
griffsstruktur einen dritten Satz Projektionen enthält,
der erste Satz Projektionen mit dem dritten Satz Pro-
jektionen zuschaltbar und phasenverschoben mit
dem dritten Satz Projektionen im verriegelten Zu-
stand ist.

Revendications

1. Ensemble d’accès chirurgical à positionner à l’inté-
rieur d’une ouverture dans un tissu, l’ensemble d’ac-
cès chirurgical comprenant :

un châssis extérieur (100) pouvant être position-
né à l’extérieur d’un patient et définissant une
ouverture en son sein dimensionnée pour rece-
voir un instrument chirurgical à travers cette der-
nière, le châssis extérieur incluant une première
partie (112), une seconde partie (130), et une
partie de verrouillage (114), les première et se-
conde parties (112, 130) étant conçues pour un
mouvement relatif entre une pluralité de posi-
tions relatives sélectionnées ;
un élément intérieur pouvant être positionné à
l’intérieur d’un patient ;
la première partie et la seconde partie sont des
structures séparées, discrètes et la partie de
verrouillage (114) est montée sur la seconde
partie (130) ; une région de la seconde partie
recouvrant une région de la première partie et
étant sous-jacente à une région de la partie de
verrouillage, la partie de verrouillage étant mo-
bile sur la seconde partie entre une position dé-
verrouillée pour permettre un mouvement relatif
des première et seconde parties (112, 130) et
une position verrouillée pour sécuriser les pre-
mière et seconde parties (112, 130) au niveau
d’une des positions relatives sélectionnées ; et
un élément souple (170) s’étendant entre l’élé-
ment intérieur et le châssis extérieur, l’élément
souple pouvant être étiré par un mouvement re-
latif des première et seconde parties (112, 130)
s’écartant l’une de l’autre.

2. Ensemble d’accès chirurgical selon la revendication
1, dans lequel la partie de verrouillage est mobile de
manière coulissante le long de la seconde partie
(130) pour verrouiller les première et seconde parties
dans l’une des positions relatives sélectionnées pour
maintenir l’élément souple dans une position d’éti-
rement sélectionnée.

3. Ensemble d’accès chirurgical selon les revendica-
tions 1 ou 2, dans lequel la seconde partie inclut une
première structure de mise en prise (141) et une
deuxième structure de mise en prise (147) espacée
de la première structure de mise en prise, et la pre-
mière partie inclut une troisième structure de mise
en prise et une quatrième structure de mise en prise,
la première structure de mise en prise pouvant être
mise en prise avec la troisième structure de mise en
prise et la deuxième structure de mise en prise pou-
vant être mise en prise avec la quatrième structure
de mise en prise.
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4. Ensemble d’accès chirurgical selon la revendication
3, dans lequel la partie de verrouillage est relative-
ment mobile par rapport à la seconde partie depuis
une première position dans laquelle les première et
deuxième structures de mise en prise sont hors de
prise avec les troisième et quatrième structures de
mise en prise jusqu’à une seconde position dans la-
quelle les première et deuxième structures de mise
en prise sont en prise avec les troisième et quatrième
structures de mise en prise.

5. Ensemble d’accès chirurgical selon les revendica-
tions 3 ou 4, dans lequel la partie de verrouillage a
une surface servant de came pour faire subir un mou-
vement de came aux première et deuxième structu-
res de mise en prise dans la seconde position.

6. Ensemble d’accès chirurgical selon les revendica-
tions 3, 4 ou 5, dans lequel chacune des troisième
et quatrième structures de mise en prise inclut une
série de surfaces élevées espacées et la première
partie inclut une pluralité de surfaces élevées sur
une surface supérieure et la seconde partie inclut un
bras pivotant (134) pouvant être mis en prise avec
les surfaces élevées.

7. Ensemble d’accès chirurgical selon n’importe quelle
revendication précédente, comprenant en outre un
élément de protection de nerf (152) s’étendant de-
puis l’élément intérieur, l’élément de protection de
nerf s’étendant dans un sens vers l’élément exté-
rieur.

8. Ensemble d’accès chirurgical selon n’importe quelle
revendication précédente, comprenant en outre une
matière d’amortissement positionnée sur une face
de dessous du châssis extérieur.

9. Ensemble d’accès chirurgical selon n’importe quelle
revendication précédente, dans lequel la seconde
partie inclut une première structure de mise en prise,
la première structure de mise en prise étant sollicitée
vers un état déverrouillé.

10. Ensemble d’accès chirurgical selon n’importe quelle
revendication précédente, dans lequel l’élément
souple inclut une pluralité de bandes de mise en ten-
sion (177, 179) positionnées au niveau d’une région
proximale de celui-ci.

11. Ensemble d’accès chirurgical selon n’importe la-
quelle des revendications 3 à 10, dans lequel la pre-
mière structure de mise en prise inclut un premier
ensemble de parties en saillie et la troisième struc-
ture de mise en prise inclut un troisième ensemble
de parties en saillie, le premier ensemble de parties
en saillie pouvant être mis en prise avec le troisième
ensemble de parties en saillie et étant déphasé avec

le troisième ensemble de parties en saillie lorsqu’il
est dans un état de verrouillage.
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