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(54) SINGLE INCISION LAPAROSCOPIC TISSUE RETRIEVAL SYSTEM

(57) A tissue retrieval system includes a tissue re-
trieval bag with an elongate profile. The tissue retrieval
bag can have a relatively large volume, but be rollable
to a stowed configuration to fit in a relatively small diam-
eter introducer. The tissue retrieval system includes one
or more support arms coupled to the tissue retrieval bag,
the support arms biased to position the tissue retrieval
bag in an access position once deployed from the intro-
ducer. The tissue retrieval system can have a hybrid tis-
sue retrieval bag including material properties that vary
along the depth of the bag from an open end to a closed
end. The tissue retrieval bag can be used in conjunction
with an introducer, or as a stand alone tissue retrieval
bag. The tissue retrieval bag is formed from a sheet of
material having cuff portions folded and joined to the
sheet to define a non-continous cuff, wherein the support
arms are receivable in the non-continuous cuff. The tis-
sue retrieval system includes a cord loop extending
through the non-continuous cuff.
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Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Pro-
visional Patent Application No. 61/389,101 entitled "TIS-
SUE RETRIEVAL SYSTEM WITH HYBRID RETRIEVAL
BAG," filed October 1, 2010, currently pending and U.S.
Provisional Patent Application No. 61/250,364, entitled
"SINGLE INCISION LAPAROSCOPIC TISSUE RE-
TRIEVAL SYSTEM," filed October 9, 2009, currently
pending. The above-referenced provisional applications
are incorporated by reference herein in their entireties.

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0002] The present application relates generally to ap-
paratuses and methods for capturing and retrieving tis-
sue from body cavities and in particular to a specimen
retrieval bag device.

DESCRIPTION OF THE RELATED ART

[0003] Laparoscopic surgery is typically performed
through trocars, which provide access across the abdom-
inal wall and into the abdominal cavity. In some of sur-
geries, tissue disposed within the abdominal cavity is cut
and removed from the body. However, removal of such
tissue from the body may prove difficult due to the limited
confines inherent with laparoscopic surgery and the
available laparoscopic surgical instruments. For exam-
ple, to reduce the invasiveness to a patient, it can be
desirable to introduce all of the surgical instruments
through a single laparoscopic port having a relatively
small size. Also, removed tissue may include an infected
or cancerous mass or organ, as well as blood, bile and
other liquids, all referred to herein as tissue, which may
pose infection issues or other complications if left within
the body.
[0004] It is desirable to grasp, capture, retain and en-
close this tissue while in the body cavity, and then remove
the enclosed tissue through the trocar or incision. Con-
tainment of the tissue as quickly as possible with minimal
disturbance to the surgical site is also desirable. A gen-
erally compact and single unit device would also prove
desirable as devices generally bulky and complicated
have several shortcomings and lack optimal efficiency in
particular with the limited space in operating rooms and
access ports in the body cavity.

SUMMARY OF THE INVENTION

[0005] In certain embodiments, a tissue retrieval sys-
tem is provided herein. The tissue retrieval system com-
prises an elongate introducer, a tissue retrieval bag, and
an actuator. The elongate introducer has a hollow lumen

formed therein. The tissue retrieval bag has a proximal
end, a distal end, and an opening. The tissue retrieval
bag has an elongate profile such that the opening is po-
sitioned adjacent the proximal end and the tissue retrieval
bag comprises a distal portion extending from the open-
ing towards the distal end of the tissue retrieval bag. The
actuator extends at least partially into the hollow lumen
of the introducer. The tissue retrieval bag is actuatable
by the actuator from a stowed position in which the tissue
retrieval bag is positioned within the hollow lumen of the
introducer to an open position in which the tissue retrieval
bag is substantially outside the introducer.
[0006] In certain embodiments, a tissue retrieval sys-
tem is provided herein. The tissue retrieval system com-
prises an introducer, a tissue retrieval bag, and an actu-
ator. The introducer is sized and configured to be re-
ceived in a trocar, the trocar having a diameter of less
than about 7mm. The introducer has a hollow lumen
formed therein. The tissue retrieval bag has a volume of
greater than approximately 100 mL. The tissue retrieval
bag has a stowed configuration in which it is positionable
within the hollow lumen of the introducer and an open
configuration. The actuator is operable to advance the
tissue retrieval bag from the stowed configuration within
the introducer to the open configuration.
[0007] In certain embodiments, a tissue retrieval sys-
tem is provided herein. The tissue retrieval system com-
prises an elongate tubular member, a tissue retrieval bag,
and a support arm. The elongate tubular member has a
passage formed therein. The elongate tubular member
has a central longitudinal axis. The tissue retrieval bag
has a stowed configuration in which the tissue retrieval
bag is positionable within the passage of the elongate
tubular member and an open configuration. The support
arm is coupled to the tissue retrieval bag. The support
arm is biased in a first direction radially outward from the
central longitudinal axis and a second direction trans-
verse to the central longitudinal axis to position the tissue
retrieval bag in the open configuration in an access po-
sition.
[0008] In certain embodiments, a tissue retrieval bag
is provided herein. The tissue retrieval bag comprises a
film material. The film material has a proximal end, a distal
end, and a rim defining an opening. The opening has a
longitudinal axis. The opening is positioned adjacent the
proximal end. The tissue retrieval bag comprises an elon-
gate profile defined by a distal portion of the tissue re-
trieval bag extending distally of the opening with respect
to the longitudinal axis.
[0009] In certain embodiments, a tissue retrieval de-
vice comprises a retrieval bag. The retrieval bag has an
open end and a closed end. The retrieval bag has a first
portion adjacent the open end, a second portion adjacent
the closed end, and a joint coupling the first portion to
the second portion. The first portion of the retrieval bag
has a first compliance and the second portion of the re-
trieval bag has a second compliance, the first compliance
being greater than the second compliance.
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[0010] In certain embodiments, a tissue retrieval de-
vice comprises a thin film bag. The thin film bag has an
open end and a closed end. The thin film bag comprises
a first portion adjacent the open end and a second portion
adjacent the closed end. The first portion and the second
portion are formed of a film material. The first portion of
the thin film bag has a first thickness and the second
portion of the thin film bag has a second thickness, the
first thickness is less than the second thickness.
[0011] In certain embodiments, a tissue retrieval de-
vice comprises a tissue bag having an open end, a closed
end and an interior. The tissue bag comprises a first por-
tion adjacent the open end, and a second portion adja-
cent the closed end. The second portion comprises a first
layer, a second layer, a space between the first and sec-
ond layer, and at least one vent fluidly coupling the space
to ambient conditions exterior to the tissue bag.
[0012] In certain embodiments, a tissue retrieval de-
vice comprises a tissue bag having an open end and a
closed end. The tissue bag comprises a cuff portion ad-
jacent the open end, a first body portion between the cuff
portion and a second body portion, and the second body
portion adjacent the closed end. The cuff portion has a
first compliance. The first body portion of the tissue bag
has a second compliance. The second body portion of
the tissue bag has a third compliance. The first compli-
ance is greater than the second compliance, and the sec-
ond compliance is greater than the third compliance.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

Figure 1 is an isometric view of an embodiment of
tissue retrieval system;

Figure 2 is a side view of the tissue retrieval system
of Figure 1 with the retrieval bag deployed;

Figure 3 is a top view of the tissue retrieval system
of Figure 1 with the retrieval bag deployed;

Figure 4A is a side view of the tissue retrieval bag
of the tissue retrieval system of Figure 1;

Figure 4B is a side view of an embodiment of guide
bead for the tissue retrieval bag of the tissue retrieval
system of Figure 1;

Figure 4C is a front view of an embodiment of intro-
ducer tube of the tissue retrieval system of Figure 1;

Figure 4D is a partial cut away view of the introducer
tube of Figure 4C;

Figure 5 is a side view of one support arm of the
tissue retrieval system of Figure 1;

Figure 6 is a top view of the support arm of Figure 5;

Figure 7 is a top view of an embodiment of tissue
retrieval bag having an elongate profile and hybrid
construction in a partially-formed state;

Figure 8 is a side view of the tissue retrieval bag of
Figure 7 in a fully-formed state;

Figure 9 is a top view of an embodiment of cuff re-
inforcement tab for the tissue retrieval bag of Figures
7-8;

Figure 10 is a perspective view of an embodiment
of tissue retrieval system including an embodiment
of hybrid tissue retrieval bag;

Figure 11 is a side view of one embodiment of hybrid
tissue retrieval bag;

Figure 12 is a side view of one embodiment of hybrid
tissue retrieval bag;

Figure 13 is a side view of one embodiment of hybrid
tissue retrieval bag;

Figure 14 is a side view of one embodiment of hybrid
tissue retrieval bag; and

Figure 15 is a side view of one embodiment of hybrid
tissue retrieval bag.

DETAILED DESCRIPTION OF THE INVENTION

[0014] With reference to Figure 1, an embodiment of
tissue retrieval system 10 is illustrated. The illustrated
tissue retrieval system can be used for containing and
withdrawing excised tissue specimens from within a body
cavity. For example, in some embodiments, the tissue
retrieval system can be used to remove a patient’s gall-
bladder from the patient’s abdominal cavity. Thus, ad-
vantageously, the tissue retrieval systems discussed
herein provide an easy to use tissue retrieval system
which effectively contains excised tissue specimens to
prevent loss or spillage of tissue specimens into a body
cavity, and to protect the body wall access port site from
contamination with the excised tissue specimens during
withdrawal of the tissue specimens from within the body
cavity.
[0015] With continued reference to Figure 1, the tissue
retrieval system 10 is illustrated in a non-deployed or
non-activated initial condition. In the illustrated embodi-
ment, the tissue retrieval system has an introducer 3 and
an actuator or actuation rod 7. The introducer 3 in one
aspect has a tubular configuration with a hollow lumen
and a handle assembly 5 extending from a proximal end
of the introducer 3. In some embodiments, the introducer
3 can be sized and configured for placement through a
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standard-size trocar. For example, it can be desirable
that the introducer 3 can be sized as a 5 mm laparoscopic
surgical instrument to be introduced through relatively
small diameter trocars such as 5-7mm trocars. In other
embodiments, the introducer 3 can be sized as a 10 mm
laparoscopic surgical instrument. In some embodiments,
the introducer 3 can have a non-standard size for appli-
cation at a specific location. In some embodiments, the
tissue retrieval system 10 can include a relatively long
introducer, such as, for example, a 45cm long introducer
3 to improve access to the surgical site.
[0016] The handle assembly 5 of the illustrated em-
bodiment can comprise a compact handle member that
can be adapted for placement adjacent other surgical
instruments in a single port laparoscopic surgical site.
Thus, in some embodiments, the tissue retrieval system
is adapted to be utilized during single incision laparo-
scopic procedures. In other embodiments, the handle as-
sembly can include a pair of finger loops or grips formed
with or otherwise coupled to the handle assembly 5 that
can be utilized to hold or stabilize the introducer 3 as
desired.
[0017] In the illustrated embodiment of tissue retrieval
system 10, the introducer 3 has a proximal end and a
distal end that are generally open, which can facilitate
access to the hollow lumen. As illustrated, the actuator
rod 7 extends into the hollow lumen from the open prox-
imal end thereof, and at least a portion of the actuator
rod 7 is slidably movable within the hollow lumen of the
introducer 3. As further discussed with reference to Fig-
ures 2 and 3, with the tissue retrieval system 10 in the
initial configuration, a tissue retrieval bag 20 in a stowed
configuration can be positioned in the hollow lumen of
the introducer 3. The actuator rod 7 in one aspect has a
handle 9 extending from a proximal end thereof. The han-
dle 9 provides a graspable portion of the device to control
or facilitate movement of the actuator rod 7 relative to
the introducer 3 between the initial condition of the tissue
retrieval system 10 (illustrated in Figure 1), and a de-
ployed condition of the tissue retrieval system (illustrated
in Figures 2-3).
[0018] With reference to Figures 2 and 3, the tissue
retrieval system can include a retrieval bag 20 that is
deployable from the distal end of the introducer 3 which
can be used as a receptacle for tissue specimens. After
insertion of tissue specimens into the retrieval bag 20,
the retrieval bag can then be cinched closed to prevent
spillage of its contents and to prevent contamination of
the body cavity and body cavity wall during withdrawal
of the retrieval bag 20 from within the body cavity.
[0019] With reference to Figures 2, 3, and 4A, in some
embodiments, the tissue retrieval system includes a re-
trieval bag 20 sized and configured to be contained within
a relatively small (such as, for example, a 5-7mm) diam-
eter introducer tube while providing a retrieval bag with
a similar size and volume as laparoscopic retrieval bags
for use with 10mm trocars. Advantageously, such a re-
trieval bag 20 can facilitate various laparoscopic surgical

procedures with the use of relatively small single incision
site surgical access points.
[0020] With continued reference to Figures 2, 3, and
4A, in the illustrated embodiment, the tissue retrieval bag
20 has a distal end 24 opposite a proximal end 22. The
illustrated tissue retrieval bag 20 includes a rim 26 defin-
ing an opening adjacent the proximal end 22 into the
tissue retrieval bag 20, while the distal and 24 of the tissue
retrieval bag 20 is closed. Thus, in the illustrated embod-
iment, the tissue retrieval bag 20 has an elongate profile,
with a portion of the tissue retrieval bag 20 extending
distally from the rim 26 and the opening. The distally ex-
tending portion of the retrieval bag diverges at an angle
transverse to the rim 26 of the bag 20.
[0021] Advantageously, this elongate profile allows the
tissue retrieval bag 20 to have a relatively small outer
diameter when in a stowed configuration (Figure 1), while
having a relatively large volume in a deployed configu-
ration (Figures 2, 3, and 4A). Thus, the tissue retrieval
bag 20, in the stowed configuration, can fit within a rela-
tively small diameter introducer tube 3. With reference
to Figure 4A, in order to position the tissue retrieval bag
20 in the stowed configuration, the tissue retrieval bag
20 can be rolled about an axis generally parallel to a
longitudinal axis defined by the rim 26 and the opening
of the bag. Thus, in the stowed configuration, the distal
end 24, and the distal-extending portion of the tissue re-
trieval bag 20 is positioned longitudinally distally of the
rim 26 and the opening with respect to the axis defined
by the rim 26. The tissue retrieval bag 20 in the stowed
configuration can be stored within the introducer tube 3.
The cross-sectional area at any point along the length of
the rolled retrieval bag with respect to the longitudinal
axis defined by the rim 26 is equivalent to or smaller than
the cross-sectional area of a relatively small introducer
tube, such as a 5-7mm introducer tube. Likewise, the
cross-sectional area at any point along the axis of the
rolled retrieval bag 20 is decreased as compared to prior
retrieval bags of approximately the same volume.
[0022] In one embodiment, the tissue retrieval bag 20
is sized such that the volume of the retrieval bag is ap-
proximately 180 mL and the tissue retrieval bag 20 in the
stowed configuration fits within a 5-7 mm trocar introduc-
er. In some embodiments, the volume of the tissue re-
trieval bag is greater than approximately 100 mL. Accord-
ingly, a ratio of the volume of the retrieval bag to its stowed
diameter can be relatively high, in the exemplary embod-
iment, approximately 26-36 mL/mm. In other embodi-
ments, the tissue retrieval bag 20 can be sized such that
the volume is between about 50 mL and 400 mL, desir-
ably between about 100 mL and 350 mL, and more de-
sirably between about 150 mL and 200 mL. In some em-
bodiments, the volume of the retrieval bag 20 fit within a
predetermined size trocar can be increased by further
elongating the bag to enable a greater amount of tissue
to be placed within the bag. For example, some embod-
iments of tissue retrieval bag for placement within a 5-7
mm trocar introducer can have a first length between the
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proximal end 22 and the distal end 24 and a first volume,
while other embodiments of tissue retrieval bag for place-
ment within a 5-7 mm trocar introducer can have a second
length between the proximal end 22 and the distal end
24 and a second volume, where the first length is smaller
than the second length and the first volume is smaller
than the second volume.
[0023] In one embodiment, the retrieval bag 20 is con-
figured from 4.2 mil (.0042") thick polyurethane film. In
some embodiments, the thickness of the polyurethane
film can be greater than or less than 4.2 mil, such as, for
example for use in extracting tissue of a relatively high
or low weight. In some embodiments, the retrieval bag
can be formed from a variety of materials including poly-
urethane, polyethylene, polyimide, ripstop Nylon®, pol-
yester, and Mylar®. In some embodiments, the retrieval
bag can be formed from laminated materials such as
polyurethane coated ripstop Nylon, silicone coated rip-
stop Nylon, polyurethane coated ripstop polyester, sili-
cone coated ripstop polyester, polyurethane coated taf-
feta, and polyurethane coated spandex. The thicknesses
of any of these materials can be chosen based, at least
partially, on considerations of tissue weight to be carried
by the tissue retrieval bag and outer diameter of the tissue
retrieval bag in a stowed configuration.
[0024] As further discussed below with respect to Fig-
ures 7-15, in some embodiments, the tissue retrieval bag
20 can have hybrid properties-that is material properties
that vary from the open end of the bag to the closed end
of the bag. For example, in some embodiments, the tis-
sue retrieval bag 20 can be formed with two different
thicknesses of the same film material. For example, a
portion of the tissue retrieval bag 20 adjacent the distal
end of the retrieval bag can be formed with a relatively
thick film and have a relatively low compliance while the
remainder of the retrieval bag can be formed with a thin-
ner film and have a relatively higher compliance. By in-
corporating a film with an increased thickness in the distal
portion of the retrieval bag, the tensile and burst strengths
of the retrieval bag can be increased, or a tissue retrieval
bag having equivalent tensile and burst strengths can
have a smaller outer diameter in the stowed configura-
tion.
[0025] In some embodiments, the tissue retrieval bag
can be formed with two different materials. For example,
a portion of the tissue retrieval bag adjacent the distal
end can be formed from one material having a relatively
high tensile strength while the remainder of the retrieval
bag can be formed from a different material having a
relatively lower tensile strength. For example, the distal
portion of the retrieval bag can be formed from a poly-
urethane and ripstop Nylon laminate while the remainder
of the retrieval bag can be formed from a polyurethane
film. In some embodiments, the material utilized for the
distal tip of the retrieval bag can have an increased thick-
ness as compared to the material utilized for the remain-
der of the retrieval bag. By incorporating different mate-
rials in different areas of the retrieval bag, the tensile and

burst strengths of the retrieval bag can be increased, or
a tissue retrieval bag having equivalent tensile and burst
strengths can have a smaller outer diameter in the stowed
configuration.
[0026] With reference to Figures 2, 3, and 4A, the tis-
sue retrieval bag can include a non-continuous cuff 30
for retaining a cord 32 that is used for cinching the re-
trieval bag closed and for withdrawing the retrieval bag
20 through a body wall. During withdrawal of the retrieval
bag 20 through a body wall, tensile stresses are concen-
trated at the distal portion 28 of the rim 26. This concen-
tration of stresses can be especially pronounced in the
withdrawal of the retrieval bag 20 through a relatively
small diameter incision or access device. Therefore, in
some embodiments, it can be desirable to provide the
retrieval bag 20 with a reinforced distal cuff 30 having a
reinforced section at a distal portion 28 of the rim 26 or
opening. The cuff 30 can include one or more loops 34
formed at the distal portion 28 of the rim 26 for retaining
the cord 32. The loop 34 can consist of a single layer of
film, or can comprise multiple layers of film to provide the
retrieval bag with a reinforced cuff. The number of layers
and thickness of each layer can be sized to provide a
predetermined tensile strength for the retrieval bag. In
other embodiments, it can be desirable that the retrieval
bag is formed with a continuous cuff rather than a rein-
forced cuff 30 with one or more layers of loops 34 such
that the cuff is substantially continuous through the distal
portion of the retrieval bag 20.
[0027] With reference to Figures 7-9, an embodiment
of tissue retrieval bag 20’ is illustrated combining several
aspects of tissue retrieval bags discussed herein. Figure
7 illustrates the tissue retrieval bag 20’ in a partially
formed state illustrating partial assembly of the bag from
a flat sheet of a film before a closed end of the bag has
been formed such as by welding. Figure 8 illustrates the
tissue retrieval bag 20’ in an assembled state with a
sealed closed end. In the illustrated embodiment, the tis-
sue retrieval bag 20’ includes a distal end that has been
reinforced with a reinforcing section 60 joined to the re-
mainder of the bag 20’ at a seam 62. For example, in one
embodiment, the retrieval bag 20’ can comprise a 4 mil
film, and the reinforcing section can comprise, for exam-
ple, a second layer of film material having a thickness of
2 mil for a total 6 mil thickness at the reinforcing section.
As discussed in further detail with respect to Figures
10-13, the seam 62 can include a space or gap 64 therein
to provide a vented cavity between the reinforcing section
60 and ambient conditions.
[0028] With continued reference to Figures 7-9, In the
illustrated embodiment, the cord loop 32 passes through
a cuff 30 at an opening 36 in the cuff 32. The cuff 30 can
be formed in a flat sheet of film material by folding a por-
tion of the film material over itself and joining the folded
portion to the remainder of the material such as by weld-
ing. Desirably, the cuff 30 can be formed with the cord
loop 32 in place. In the illustrated embodiment, the cuff
is substantially continuous, as it includes a plurality of
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reinforcing tabs 38 joined to the cuff 30 to provide en-
hanced strength for a portion of the cuff encountering a
relatively high tensile stress during use. Desirably, at
least one reinforcing tab 38 can be added to the cuff 30
to form a reinforced section of the cuff 30. In the illustrated
embodiment, two reinforcing tabs 38 are joined to the
cuff 30 to reinforced the distal-most end of the cuff. In
other embodiments, more or fewer than 2 reinforcing tabs
can be added to the cuff to form a cuff having the desired
level of continuity and reinforcement.
[0029] A detail view of one reinforcing tab 38 is illus-
trated in Figure 9. In the embodiment illustrated in Figure
9, the reinforcing tab 38 is formed from a segment of a
film material having a substantially hourglass shape. Ad-
vantageously, such a geometry can facilitate folding and
rolling of the tissue retrieval bag 20’ to a relatively low
diameter configuration for installation in a trocar. In other
embodiments the cuff tab can have different geometries,
such as substantially rectangular or oval geometries to
create a cuff having desired strength and stowage prop-
erties.
[0030] Certain aspects of the retrieval bag described
herein for use with 5-7mm trocars can also be adapted
to be used with 10mm and larger diameter trocars. In this
case, the diameter of the introducer tube would be ap-
proximately 10mm, such as, for example, 10-12mm. For
example, a tissue retrieval system with an approximately
10mm introducer tube can include a tissue retrieval bag
having elongate profile comprising a film thickness of ap-
proximately 8 mils. Advantageously, such a tissue re-
trieval bag with an elongate profile has enhanced tensile
and burst strength characteristics as compared to prior
10mm retrieval bags.
[0031] In other embodiments of tissue retrieval system
for use with 10 mm and larger diameter trocars, a tissue
retrieval bag can be configured to have a relatively large
volume, rather than enhanced strength as compared to
prior 10 mm retrieval bags. For example, in some em-
bodiments, an elongate profile of a tissue retrieval bag
configured for use with 5-7mm trocars can be generally
scaled up in size, but not film thickness, to be used with
10mm and larger diameter trocars. Thus, the resulting
tissue retrieval bag would fit within a 10mm introducer
tube and have an increased volume relative to prior 10
mm tissue retrieval bags to accommodate a large tissue
specimen, such as a spleen. In other embodiments, the
dimensions and film thickness of a tissue retrieval bag
for use with a 10 mm or larger diameter trocar can each
be selected such that the tissue retrieval bag has desired
volume and strength characteristics.
[0032] In some embodiments, the tissue retrieval sys-
tem can be provided with a 15mm introducer tube and
incorporate a larger version of a tissue retrieval bag hav-
ing the elongate profile of the 5mm retrieval bag de-
scribed above. In some embodiments, the 15mm retriev-
al bag could also incorporate film materials with greater
thicknesses than those utilized for the 5mm retrieval
bags, or some combination of an elongate profile and

varied film thickness.
[0033] With reference to Figures 2, 5, and 6, in some
embodiments, the tissue retrieval systems 10 described
herein include retrieval bag support arms 40 which are
biased to a predetermined position when the tissue re-
trieval system is in the deployed configuration. For ex-
ample, in the illustrated embodiment, the support arms
40 are biased to spring radially outward and transversely
upward with respect to a longitudinal axis defined by the
introducer 3 upon deployment of the retrieval bag 20 from
the introducer 3. Desirably, by springing transversely up-
ward upon deployment of the retrieval bag 20, the support
arms create an access position having an angled entry
for the rim 26 of the retrieval bag 20 relative to the axis
of the introducer 3. Advantageously, the angled entry fa-
cilitates the loading of tissue specimens during laparo-
scopic procedures as it allows a grasped tissue sample
to be easily disposed within the retrieval bag 20. This
ease of loading can be particularly advantageous for sin-
gle incision laparoscopic procedures where the grasped
tissue is held by a grasper that is disposed through the
same incision as the retrieval system introducer 3. Thus,
the transverse orientation of the retrieval bag 20 rim 26
relative to the longitudinal axis of the introducer 3 enables
a tissue specimen held by a grasper to be easily inserted
and pushed towards the distal end 24 of the retrieval bag
20 during single incision laparoscopic procedures where
it would otherwise be particularly difficult to create a sub-
stantial axial angle between the grasper shaft and the
introducer tube.
[0034] With continued reference to Figures 2, 5, and
6, in some embodiments, a tissue retrieval system can
include support arms 40 designed to flex open and up-
ward upon deployment of the retrieval bag 20 from within
the introducer 3 tube to facilitate the loading of a tissue
specimen sample during standard laparoscopic proce-
dures and during single incision laparoscopic proce-
dures. As illustrated, the support arms 40 can be bent to
include upward bends 42 in each support arm 40 in the
sections of the support arms that are proximal to where
a bead 50 is positioned and distal to the end of the actu-
ation rod. When viewed from a top perspective, as illus-
trated in Figure 6, each of the support arms 40 can also
include a radial bend, curve, or curved profile 44. As the
retrieval bag 20 is advanced out of the introducer 3, the
support arms 40 spring radially outward to return to the
radial curved profile 44, thus opening the retrieval bag.
As the retrieval bag 20 is further advanced out of the
introducer 3, the support arms 40 spring upward about
the bends 42 in the support arms 40 to position the re-
trieval bag 20 in the access position with an angled open-
ing relative to the longitudinal axis of the introducer 3. As
the retrieval bag 20 is cinched closed, the support arms
40 flex downward and radially inward as they are retract-
ed into the introducer 3.
[0035] In some embodiments, the support arms 40 can
be formed from 17-7PH stainless steel, which is a typical
spring metal. In other embodiments, the support arms 40
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can comprise other metals and metal alloys having de-
sired biasing properties. In other embodiments, the sup-
port arms 40 can be formed of a memory metal such as
a nickel titanium alloy or nitinol metal. The memory metal
can be preshaped to be generally linear in the introducer
3 with the tissue retrieval system in the initial configura-
tion and to form a radially expanded and transversely
bent shape upon application of body heat to the support
arm 40 as the tissue retrieval bag 20 is deployed into a
body cavity.
[0036] Instead of, or in addition to the biased support
arms 40 discussed above, in some embodiments, the
support arms can pivot about a pin and the tissue retrieval
system can include a torsion spring to drive the support
arms upward upon deployment from the introducer tube.
This spring-biased pivot mechanism can provide the re-
trieval bag with an angled opening relative to the longi-
tudinal axis of the introducer tube.
[0037] During clinical use of the tissue retrieval sys-
tems described herein, an access device such as a trocar
is first placed through a body wall leaving the trocar can-
nula disposed across the body wall. In some embodi-
ments, it is contemplated that a would retractor, such as
an Alexis® would retractor can be positioned in an inci-
sion in the patient’s body before placement of the trocar
cannula. In these embodiments, a wound retractor is in-
itially inserted into an incision. Then, any adjustments to
the length or diameter of the wound retractor are made.
For example, with certain wound retractors, an external
ring of the retractor can be rolled to remove slack in an
elastomeric sheet forming the wound retraction surface.
[0038] The tissue retrieval system 10 is then inserted
into the trocar seal and cannula until the distal end of the
introducer 3 extends beyond the distal end of the trocar
cannula. The retrieval bag 20 is then deployed from within
the introducer 3 and into the body cavity by pushing the
actuator 7 in a distal direction relative to the introducer
3. In some embodiments of tissue retrieval system, the
actuator rod can include a ratcheting mechanism which
allows distal movement of the actuator 7 during retrieval
bag deployment and prevents the actuator 7 from being
pulled in a proximal direction to ensure proper operation
of the device. Once extended into the body cavity, the
retrieval bag 20 is suspended and held open by two sup-
port arms 40 that extend into the cuff 30 on the retrieval
bag 20.
[0039] The retrieval bag 20 can include an integral
bead 50 through which the support arms 40 can slide.
The retrieval bag 20 also includes a cord loop 32 which
runs through the cuff 30 of the retrieval bag 20 and is
releasably attached to the actuator 7. In some embodi-
ments, the bead 50 includes a frictional lock through
which the cord loop 32 runs to enable the retrieval bag
20 to be cinched closed and reopened as needed. Var-
ious aspects of an introducer and guide bead that can
be used in conjunction with the various retrieval bags 20,
20’, 20" described herein are further described in U.S.
Patent Application Serial No. 11/549,971

entitled "TISSUE RETRIEVAL SYSTEM," filed on Octo-
ber 16, 2006, currently pending, which is incorporated
herein by reference in its entirety.
[0040] With reference to FIG. 4A, an some embodi-
ments, the bead 50 can include an expandable, relatively
large diameter member such as a snap ring 52 positioned
about a periphery thereof. In the illustrated embodiment,
the snap ring 52 can prevent reentry of the guide bead
50 into the introducer 3 once the actuator 7 has advanced
the retrieval bag 20 and guide bead 50 out of the intro-
ducer, thus facilitating cinching of the retrieval bag 20
when the cord 32 is pulled. In other embodiments a por-
tion of bag material adjacent the guide bead 50 can fa-
cilitate cinching of the retrieval bag 20. For example, in
these embodiments, the guide bead 50 can be pulled
within the introducer 3 tube while the tissue retrieval bag
20 can collect and bunch up outside the introducer 3 tube
when the cord is pulled.
[0041] With reference to FIGS. 4B, 4C, and 4D, in some
embodiments, introducer 3 can have a distal end config-
ured to allow passage of the guide bead 50 during de-
ployment of the retrieval bag 20 while also restricting
reentry of the deployed guide bead 50 into the introducer
3. In the illustrated embodiment, the distal end of the
introducer 3’ can comprise at least one restrictor such as
one or more generally vee-shaped ramped surfaces 13.
In the illustrated embodiment, the introducer 3’ includes
two generally diametrically opposed ramped surfaces 13.
In certain other embodiments, the introducer 3’ can have
more or fewer than two ramped surfaces, and the ramped
surfaces can be generally regularly spaced about the pe-
riphery, or can be irregularly spaced. The ramped sur-
faces can define a gradually decreasing inner diameter
of the introducer 3’ to a relatively low diameter region 15
minimum inner diameter at the distal end. Desirably, the
ramped surfaces 13 extend a relatively short distance in
a longitudinal direction such that the ramped surfaces 13
do not interfere with movement of the actuator 7. In some
embodiments, the guide bead 50 can include an interface
surface, such as a diametric step 54 to interface with
ramped surfaces 13 of the introducer 7. Advantageously,
in the illustrated embodiment, the ramped surfaces 13
facilitate easier passage of the rolled retrieval bag 20
through the introducer 3’ while preventing reentry of the
guide bead 50 to cinch the retrieval bag 20.
[0042] Once a tissue specimen such as a gallbladder
is separated from the adjoining vessels and structures,
it can then be placed into the retrieval bag 20. The actu-
ator 7 is then pulled proximally to withdraw the support
arms 40 from the cuff 30 and the bead 50 on the retrieval
bag 20. The actuator 7 can include a ratcheting mecha-
nism which allows proximal movement of the actuator 7
during cinching of the retrieval bag 20 and prevents distal
movement of the actuator 7 to ensure proper and com-
plete closure of the retrieval bag 20. As the support arms
40 are pulled out of the cuff 30 of the retrieval bag 20 and
through the bead 50, tension is then applied to the cord
loop 32 to cinch the bag 20 closed. Once the retrieval
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bag 20 is fully closed, a small loop of the cord 32 is ex-
posed on the actuator 7 near the proximal end of the
introducer 3.
[0043] At this stage, there are at least three methods
for withdrawal of the retrieval bag 20 from within the body
cavity. For one method, the retrieval bag 20 can be com-
pletely detached and removed from the actuator 7 and
introducer 3 by lifting the cord loop 32 from a retaining
feature such as a retaining slot on the actuator 7. The
device and the trocar seal and cannula can then be with-
drawn from the body wall leaving the retrieval bag 20 in
the body cavity and the cord loop 32 disposed across the
body wall. The neck of the retrieval bag 20 can then be
withdrawn through the body wall using the bead 50 as a
dilator to aid with movement of the retrieval bag through
the layers of tissue fibers in the body wall. Once the neck
of the retrieval bag 20 has traversed the body wall, the
retrieval bag can then be reopened by manually grasping
the closed end of the retrieval bag 20 and the bead and
sliding the bead 50 along the cord 32. The retrieval bag
20 can then be accessed to remove or compact its con-
tents to aid with complete withdrawal from the body cavity
using standard open and endoscopic instrumentation
such as forceps, graspers, and aspiration probes. Once
the bulk of the contents are removed, the retrieval bag
20 can then be closed by manually grasping the open
end of the retrieval bag 20 and the bead and sliding the
bead 50 along the cord 32. The cord loop 32 can then
be grasped manually and the retrieval bag 20 then com-
pletely withdrawn from the body cavity.
[0044] A second method for withdrawal of the retrieval
bag 20 from within the body cavity can be used for small
tissue specimens placed in the retrieval bag 20 which
are not likely to need to be aspirated, compacted, or re-
moved from the retrieval bag 20 prior to withdrawal of
the retrieval bag 20 through the body wall. In this case,
the cord loop 32 can be left attached to the actuator 7
and the entire device along with the trocar seal and can-
nula can be simultaneously withdrawn from the body cav-
ity and through the body wall.
[0045] In a third method, the tissue retrieval systems
described herein can be used in conjunction with a wound
retractor such as an Alexis® retractor, as discussed
above. A method of using a tissue retrieval system in
conjunction with a wound retractor includes first inserting
a small wound retractor in the wound that would be lightly
tensioned such as by inverting an external ring of the
wound retractor to remove slack in the wound retractor
sleeve. A trocar is then inserted within the sleeve of the
wound retractor into the lined incision. A tissue retrieval
system, such as one of the embodiments discussed here-
in would be inserted through the trocar and deployed. A
tissue specimen is placed in the deployed bag. Once the
specimen is placed in the tissue bag, the bag is cinched
closed. In certain embodiments described herein, the
cord loop can be detached from the actuator. With the
bag cinched closed about a specimen contained therein,
the introducer tube can be removed from the bag. In some

embodiments, the trocar can also removed from the sur-
gical site. The wound retractor is then fully tensioned to
retract the wound to facilitate removal of the tissue bag
from the body cavity such as by inverting an external ring
to fully retract the incision site. With the incision site fully
retracted, the retrieval bag described herein can be
pulled through the wound retractor and out of the patient.
Advantageously, a wound retractor can allow a tissue
retrieval bag to be pulled through a relatively small inci-
sion without requiring the incision to be extended for pas-
sage of the bag therethrough.
[0046] The tissue retrieval bags 20 described herein
can be utilized as stand alone retrieval bags that would
be delivered to the surgical site through a trocar by rolling
the retrieval bags and then pushing or pulling them
through a trocar. A retrieval bag 20, in this aspect, would
be provided with a cord loop 32 and can also be provided
with a guide bead 50 or alternatively a slip knot for cinch-
ing the bag 20 closed. The reinforced distal section of
the rim 26 of the retrieval bag 20 can allow the distal
portion of the retrieval bag cuff 30 to remain in an open
position without the need for metal or plastic supports.
This version of the retrieval bag can be delivered through
various trocars ranging in diameter from 5-15mm. The
stand-alone retrieval bag 20 could be formed from thick
laminate materials to enable the use of tissue morcella-
tors to be utilized for reducing the size of large tissue
specimens such as the spleen. The elongate profile of
the retrieval bag 20 facilitates the insertion and use of a
tissue morcellator within the retrieval bag and is particu-
larly advantageous during single incision laparoscopic
procedures. The elongate profile retrieval bag also ena-
bles the retrieval bag 20 to be delivered to and fit within
confined surgical sites due to its low profile shape.
[0047] With reference to Figures 10-15, various em-
bodiments of hybrid tissue retrieval bags 20" are illustrat-
ed. Rather than being formed of materials having sub-
stantially uniform properties extending along the retrieval
bag between an open end and a closed end, in various
embodiments, the hybrid specimen retrieval bags have
at least two portions with different properties (such as,
for example, compliance, thickness, or number of layers
of material), such that the bags are adapted for the clinical
environment in which they are deployed. As discussed
above with reference to Figures 7-8, in some embodi-
ments, a hybrid tissue retrieval bag 20’ can have an elon-
gate profile. In other embodiments, as illustrated in Fig-
ures 10-15, a hybrid tissue retrieval bag can have a profile
that extends generally perpendicularly to a longitudinal
axis of the introducer tube 3 between an open end and
a closed end of the bag.
[0048] Tissue retrieval bags formed of a material with
uniform properties throughout can create undesirable
stress concentrations in use. Retrieval bags typically
have a large diameter opening in the cuff portion to fa-
cilitate insertion of a specimen and a smaller diameter of
the distal closed-end of the retrieval bag. An exemplary
uniform tissue retrieval bag with an internal diameter of
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about 2.75" and a wall thickness of about 4 mil in the cuff
portion of the bag will experience a tensile stress of about
867 PSI in the cuff portion of the bag under tensile load
of about 30 pounds. The same retrieval bag with an in-
ternal diameter of about 0.75" and a wall thickness of
about 4 mil at the distal end of the bag will experience a
stress of about 3166 PSI in the distal end of the bag under
the same tensile load of about 30 pounds. The induced
tensile stresses of the uniform-material retrieval bag in
the cuff portion and the lower distal portions are not bal-
anced due to the differences in their respective diame-
ters. The induced tensile stress of 867 PSI in the cuff
portion of the bag is relatively low compared to the in-
duced tensile stress of 3166 PSI in the distal end of the
bag. Thus, a substantially uniform non-hybrid bag can
require a relatively high strength material or a relatively
thick material throughout to provide a desired strength
at the distal end even when such a material is not required
at the cuff portion of the bag. Accordingly, it can be de-
sirable that a specimen retrieval bag be configured to
generate a more balanced stress response under tensile
loads expected in clinical application.
[0049] Thus, advantageously, in some embodiments,
the tissue retrieval system can include a retrieval bag
configured to provide enhanced strength at stress con-
centrations versus prior art retrieval bags. In some em-
bodiments, the tissue retrieval system can include a "hy-
brid" retrieval bag 20" configured to provide localized ar-
eas of relatively high strength and localized areas of rel-
atively lower strength and higher compliance. The hybrid
retrieval bag can have localized areas of high strength
in locations such as a distal, closed end and/or a distal
end of the cuff, where tissue retrieval bags typically en-
counter relatively high stress. Figure 10 illustrates an ex-
emplary hybrid tissue retrieval bag 20" in a tissue retrieval
system 10’ including a handle 9, an actuator rod 7, and
an introducer tube 3 for insertion through a trocar.
[0050] With reference to Figure 11, in some embodi-
ments, a hybrid retrieval bag 20" can be formed of at
least two different film materials to provide relatively high
flexibility at the proximal open end of the retrieval bag
20" and relatively high strength at the distal closed-end
of the retrieval bag 20". With reference to Figure 12, in
other embodiments, a hybrid retrieval bag 20" can be
formed with at least two different thicknesses of the same
film material. In some of these embodiments, the retrieval
bag 20" can be formed with a relatively thin film in the
proximal open end of the retrieval bag 20" to enhance
flexibility while maintaining adequate strength and a rel-
atively thick film in the distal closed-end of the retrieval
bag 20" to enhance strength while enabling the retrieval
bag 20" to be rolled and stored in the introducer tube 3.
[0051] In other embodiments, a hybrid retrieval bag
20" can be formed with at least two different thicknesses
of at least two different film materials. In certain of these
embodiments, the hybrid retrieval bag 20" can provide
flexibility at the open proximal end of the retrieval bag
20" and strength at the distal closed-end of the retrieval

bag 20" while enabling the retrieval bag 20" to be easily
rolled and stored in the introducer tube 3.
[0052] With reference to Figures 14-15, in some em-
bodiments, a hybrid retrieval bag 20" can be formed with
one or more compliant features such as holes or slots in
the cuff portion of the bag to provide the cuff with an
increased degree of compliance. In these embodiments,
a relatively stiff high-strength material can be used for
forming the tissue retrieval bag 20".
[0053] One embodiment of hybrid retrieval bag
20" formed of two film materials is illustrated in Figure
11. In the illustrated embodiment, the hybrid retrieval bag
20" formed from two film materials is advantageous in
that a first film material with a relatively high elongation
and low modulus can be used for the upper cuff portion
158 of the retrieval bag 20" and a second film material
with a relatively low elongation and a high modulus can
be used for the lower, distal end portion 160 of the re-
trieval bag 20". A high modulus material requires a great-
er amount of force or pressure to be applied to the ma-
terial to produce a given amount of elongation as com-
pared to a low modulus material. Thus, advantageously,
in the illustrated embodiment, the tissue retrieval bag
20" will have relatively low elongation at the distal end
portion 160, which, as discussed above, encounters rel-
atively high tensile stress during clinical use.
[0054] By using a relatively high modulus film for the
lower distal end portion 160 of the retrieval bag, the re-
trieval bag 20" will have a greater resistance to localized
deformation and elongation than a comparable non-hy-
brid tissue retrieval bag. Thus, the hybrid configuration
of the retrieval bag 20" contributes to the ability of the
retrieval bag with a contained specimen to be easily with-
drawn through the abdominal wall of the patient. The high
modulus film material will not elongate as much as a low
modulus film material and will therefore be less suscep-
tible to deformation under the high tensile force that can
be applied to the retrieval bag during withdrawal of the
retrieval bag from that peritoneal cavity. Under the high
tensile forces applied to the retrieval bag during with-
drawal from the peritoneal cavity, a non-hybrid retrieval
bag formed solely of low modulus film materials can sig-
nificantly elongate and stretch until the retrieval bag de-
forms to take on a bulbous shape within the peritoneal
cavity. Once a retrieval bag deforms to a bulbous shape,
it can be difficult to remove the retrieval bag through the
abdominal wall. In certain instances where a retrieval bag
formed of a low modulus film has deformed, it can be
required that the abdominal wall tract is enlarged to en-
able passage of the retrieval bag through the tract. In
some cases, aspiration of some of the retrieval bag con-
tents must be conducted with an irrigation/aspiration
probe to enable passage of the retrieval bag through the
abdominal wall tract.
[0055] Advantageously, a hybrid retrieval bag formed
of a high modulus film material for the lower portion 160
of the retrieval bag 20" is less likely to deform than a
comparable non-hybrid retrieval bag formed of a relative-
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ly low-modulus material. Furthermore, the hybrid retriev-
al bag 20" tends to force the contained specimen to elon-
gate within the retrieval bag 20" and to conform to the
shape of the retrieval bag 20" and thus facilitates with-
drawal of the retrieval bag from the peritoneal cavity.
[0056] With continued reference to Figure 11, one em-
bodiment of retrieval bag 20" formed from two film ma-
terials includes an upper cuff portion 158 formed of a first
film material and a lower, distal end portion 160 formed
of a second film material having a different compliance
and a different modulus than the first film material. In the
illustrated embodiment, the upper cuff portion 158 has a
depth toward the closed end of the bag that measures
about 1.5" from the open end of the retrieval bag 20". In
other embodiments, the upper cuff portion 158 can have
different depths. For example in some embodiments, the
upper cuff portion can have a depth within the range of
about one half an inch to about three inches, in other
embodiments, the upper cuff portion can have a depth
between about one inch and about two and a half inches,
and in other embodiments, the upper cuff can have a
depth of between about one and a quarter inches and
one and three quarters inches.
[0057] In various embodiments, tissue retrieval bags
discussed herein can be sized for different tissue removal
applications. For example, in the illustrated embodiment,
the retrieval bag 20" can have a total depth between the
open end and the closed end of approximately 5 inches,
but in other embodiments, it can be desirable to have a
retrieval bag with a total depth of less than 5 inches or
greater than 5 inches. Accordingly, to account for dimen-
sional differences in different sized bags, it can be useful
to describe the depth of the upper cuff portion 158 in
terms of a ratio with the total depth of the tissue retrieval
bag 20". In some embodiments, the ratio of the depth of
the upper cuff portion to the depth of the bag from the
open end to the closed end is between about 1:10 and
about 1:1.5, in other embodiments, the ratio of the depth
of the upper cuff of the tissue retrieval bag to the total
depth of the beg is between about 1:4 and about 1:1.8,
and in other embodiments, the ratio of the depth of the
upper cuff of the retrieval bag to the total depth of the
tissue retrieval bag is between about 1:3 and about 1:2.
[0058] In the illustrated embodiment, the first film ma-
terial, comprising the upper cuff portion 158 comprises
a .004" or 4 mil polyurethane film material, although in
different embodiments, different thicknesses of film can
be used, such as, for example, a 2 mil film, 6 mil film, or
film of another suitable thickness. Furthermore, while in
the illustrated embodiment, the upper cuff portion 158
comprises a polyurethane material, in other embodi-
ments, the first film material can comprise another suit-
able film material.
[0059] Film material properties are typically reported
as modulus at 100% elongation of the film with modulus
in the units of pounds per square inch or pascals. As
illustrated, the first film material comprising the upper cuff
portion 158 has a modulus of about 950 PSI at 100%

elongation. In other embodiments, the modulus can be
between about 500 PSI at 100% elongation and about
1300 PSI at 100% elongation. In still other embodiments,
the modulus can be between about 750 PSI at 100%
elongation and about 1100 PSI at 100% elongation. In
other embodiments, the modulus can be between about
900 PSI at 100% elongation and about 1000 PSI at 100%
elongation.
[0060] With continued reference to Figure 11, the low-
er, distal or closed-end portion 160 of the retrieval bag
20" is formed of a second film material having a second
compliance or modulus. As illustrated, the distal-end por-
tion 160 of the retrieval bag 20" has a depth measuring
about 3.5" from the interface or joint 162 with the upper
cuff portion 158 of the retrieval bag to the closed end of
the bag 20". In other embodiments, the distal-end portion
of the bag can have a depth of between about 1 inch to
about 4© inches, in other embodiments, the distal end
portion of the bag 20" can have a depth between about
2 © inches and about 4 inches, and in other embodi-
ments, the distal end portion of the bag can have a depth
between about 3 % inches and about 3 ª inches.
[0061] In terms of a ratio of depth of the distal end por-
tion 160 of the bag 20" to the total depth of the bag 20"
between the open end and the closed end, in some em-
bodiments, the ratio of the depth of the lower portion of
the bag 20" to the total depth is between about 1:3 and
about 1:1.1, in other embodiments, the ratio of the depth
of the distal-end portion of the tissue retrieval bag to the
total depth of the beg is between about 1:2.2 and about
1:1.3, and in other embodiments, the ratio of the depth
of the distal-end portion of the retrieval bag to the total
depth of the tissue retrieval bag is between about 1:2 and
about 1:1.5.
[0062] In the illustrated embodiment, the second film
material comprises a .004" or 4 mil polyurethane film ma-
terial, although in different embodiments, different thick-
nesses of film can be used, such as, for example, 2 mil
film, 6 mil film, or film of another suitable thickness. Fur-
thermore, in other embodiments, the second film material
can comprise another suitable film material.
[0063] As illustrated, the second film material compris-
ing the distal end portion 160 of the retrieval bag 20" has
a modulus of about 1600 PSI at 100% elongation. In other
embodiments, the modulus can be different, although al-
ways relatively high when compared to the modulus of
first film material for the cuff portion 158 in the corre-
sponding embodiment. For example, in other embodi-
ments, the modulus of the second film material can be
between about 1000 PSI at 100% elongation and about
2200 PSI at 100% elongation. In still other embodiments,
the modulus can be between about 1200 PSI at 100%
elongation and about 2000 PSI at 100% elongation. In
other embodiments, the modulus can be between about
1500 PSI at 100% elongation and about 1700 PSI at
100% elongation.
[0064] The relatively low modulus material in the cuff
portion 158 of the retrieval bag 20" can allow the bag 20"
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to be easily opened and closed while the relatively high
modulus material in the lower distal-end portion 160 of
the retrieval bag 20" can reduce or substantially prevent
elongation of the retrieval bag and force the specimen
itself to take on the shape of the retrieval bag. Thus, the
described hybrid retrieval bag 20" can provide eased
withdrawal of the retrieval bag from the body cavity as
compared to a comparable non-hybrid bag.
[0065] With reference to Figure 12, other embodiments
of hybrid retrieval bag 20" are illustrated including at least
two portions having film material of different thicknesses.
A retrieval bag 20" formed with two different thicknesses
of film material can be advantageous in that the cuff por-
tion 158’ of the retrieval bag 20" can be formed of a small-
er gauge film than in a distal-end portion 160’ of the re-
trieval bag 20". Thus, the cuff portion 158’ of the retrieval
bag is relatively compliant compared to the distal-end
portion 160’. The strength and puncture resistance of the
distal-end portion 160’ of the retrieval bag 20" can be
enhanced by utilizing a relatively larger gauge film. A
larger gauge film can be used in the distal-end portion
160’ of the retrieval bag than would otherwise be possible
if the retrieval bag with the same shape and size were to
be manufactured entirely from a uniform thickness film.
By incorporating a relatively thin film in the cuff portion
158’ of the retrieval bag and a relatively thick film in the
distal-end portion 160’ of the retrieval bag 20", the volume
of the bag when rolled and stored in the introducer tube
3 can be substantially equivalent to the volume of retrieval
bag formed with a uniform film thickness. But, the hybrid
retrieval bag 20" can have a significantly greater strength
in the distal-end portion 160’ of the retrieval bag (where
strength can be highly desirable) than a comparable non-
hybrid uniform film thickness bag.
[0066] In the illustrated embodiment, the distal-end
portion 160’ of the retrieval bag 20" has a circumference
which is significantly less than a circumference of the cuff
portion 150’ of the retrieval bag. As discussed above, for
a retrieval bag formed from a uniform thickness film, the
stress transferred to the cuff portion of the retrieval bag
during withdrawal of the bag from a patient by cinching
the cord loop 132 through the cuff 130 is significantly less
than the stress transferred to the lower distal portion of
the tissue bag. Thus, a thin gauge film can be used in
the cuff portion 158’ of the retrieval bag to provide a de-
sired tensile strength while a thick gauge film can be used
in the distal-end portion 160’ of the retrieval bag 20" to
provide increased tensile strength, increased hoop
strength, and increased puncture resistance. In various
embodiments, these improvements can be obtained in
hybrid tissue retrieval bags 20" using two thicknesses of
the same film material or two thicknesses of different film
materials.
[0067] With continued reference to Figure 12, one ex-
emplary embodiment of a hybrid retrieval bag 20" can
have a cuff portion 158’ with an internal diameter of about
2.75" and a wall thickness of about 2 mil in the cuff portion.
Accordingly, the cuff portion 158’ of the illustrated em-

bodiment of retrieval bag 20" will experience a tensile
stress of about 1735 PSI under a tensile load of about
30 pounds.
[0068] In the illustrated embodiment, the same retriev-
al bag 20" can have an internal diameter of about .75"
and a wall thickness of about 6 mil at the distal end of
the bag. Accordingly, the distal end portion of the illus-
trated embodiment of retrieval bag will experience a ten-
sile stress of about 2105 PSI under a tensile load of about
30 pounds. Thus, advantageously, the tensile stresses
encountered by the illustrated tissue retrieval bag 20" are
substantially more balanced as compared with the ex-
emplary comparable uniform, non-hybrid tissue retrieval
bag described above.
[0069] With continued reference to Figure 12, while the
illustrated embodiment of retrieval bag 20" includes a cuff
portion 158’ having a 2 mil film thickness and a distal end
portion 160’ having a 6 mil film thickness, it is contem-
plated that in other embodiments, other film thicknesses
can be used. For example, in some embodiments, the
cuff portion can have a film thickness of between about
1 mil and about 5 mil, in other embodiments, the cuff
portion can have a film thickness of between about 2 mil
and about 4 mil. In some embodiments, the distal portion
can have a film thickness greater than that of the cuff
portion of the corresponding embodiment and between
about 3 mil and about 9 mil, in other embodiments, the
distal portion can have a film thickness greater than that
of the cuff portion of the corresponding embodiment and
between about 5 mil and 7 mil.
[0070] Advantageously, a hybrid retrieval bag 20" with
varying wall thicknesses, can have substantially bal-
anced stresses between the cuff portion 158’ and the
distal-end portion 160’. Thus, a hybrid retrieval bag can
be configured to provide a desired strength at the distal
end while maintaining compliance at the cuff for installa-
tion in an inserter tube. In some embodiments, the ma-
terial thicknesses of the cuff portion and distal portion of
the hybrid retrieval bag can be chosen such that for a
predetermined tensile load, the corresponding tensile
stresses are equal.
[0071] With reference to Figure 13, in some embodi-
ments of hybrid tissue retrieval bag 20", the retrieval bag
20" can be formed with a reinforced wall segment in the
distal-end portion 160" of the bag. As discussed above,
during withdrawal of the retrieval bag 20" through a body
wall, the specimen is typically forced into the distal-end
portion 160" of the bag, subjecting this portion of the re-
trieval bag to high stresses. The distal portion of the re-
trieval bag typically has the least cross-sectional area for
supporting a tensile load and it is therefore advantageous
to enhance the strength of the distal portion of the re-
trieval bag. Thus, in some embodiments, it can be ad-
vantageous to increase the strength of the distal-end por-
tion 160" of the retrieval bag by providing a reinforced
section, such as a multiple layer wall section. In the illus-
trated embodiment, the reinforced section comprises a
double wall configuration in the distal-end portion 160" of
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the retrieval bag 20". Advantageously, by providing a re-
inforced section in only the distal-end portion 160" of the
retrieval bag 20", the tensile strength of the distal-end
portion 160" of the bag 20" can be relatively increased
while maintaining the rolled volume of the retrieval bag
20" at a relatively small diameter compared to a non-
hybrid retrieval bag having equivalent tensile strength at
the distal end. Thus, the hybrid retrieval bag 20" can be
rolled and stored in a relatively low-diameter introducer
tube 3 as compared to a non-hybrid retrieval bag having
equivalent tensile strength at the distal end.
[0072] In some embodiments, the reinforced section
of the hybrid retrieval bag 20" comprises at least two lay-
ers of the same film material. In other embodiments, the
reinforced section comprises at least two layers of differ-
ent film materials. Moreover, in some embodiments, the
reinforced section is formed with at least two layers of
the same film material each having different thicknesses.
In other embodiments, the reinforced section is formed
of at least two layers of different film materials each hav-
ing different thicknesses. In still other embodiments, the
reinforced section is formed of at least two layers of film
material having a substantially identical thickness.
[0073] In some embodiments, the hybrid retrieval bag
20" with a reinforced section can be reinforced with a
very stiff high modulus, high-strength material that might
not otherwise be suitable on its own for manufacturing a
retrieval bag. For example in one embodiment, a retrieval
bag formed of a polyurethane film can be reinforced with
a fabric material such as a non-coated rip stop nylon to
prevent the distal portion of the retrieval bag from de-
forming during withdrawal from a body cavity.
[0074] In certain embodiments, the reinforced section
of the distal-end portion 160" can be coupled to the hybrid
retrieval bag 20" in various ways. For example, in various
embodiments, the reinforced section can be chemically
adhered to the retrieval bag with a bio-compatible chem-
ical adhesive. In other embodiments, the reinforced sec-
tion can be thermally fused to the tissue retrieval bag. In
other embodiments, the reinforced section can be ultra-
sonically welded to the retrieval bag. In some embodi-
ments, the reinforced section can be overmolded or dip
molded onto the retrieval bag. In some embodiments,
the reinforced section can be sewn onto the retrieval bag.
The hybrid specimen retrieval bags 20" illustrated in Fig-
ures 11-12 can be formed with similar processes for join-
ing the cuff portions 158, 158’ to the distal-end portions
160, 160’, as discussed with respect to the specimen
retrieval bags 20" of Figure 13, and can each include a
joint 162, 162’ between the corresponding cuff portions
158, 158’ and distal-end portions 160, 160’.
[0075] With continued reference to Figure 13, in some
embodiments a hybrid retrieval bag 20" with a reinforced
section can have an external joint 162" such as a weld
or seam extending along an outer surface of the tissue
retrieval bag between the reinforced section of the distal-
end portion 160" and the cuff portion 158" of the tissue
retrieval bag 20". In other embodiments, the reinforced

section of the distal-end portion 160" can be disposed
on an interior surface of the retrieval bag 20" such that
an internal joint such as a weld or seam extends along
the inner surface of the tissue retrieval bag.
[0076] In some embodiments, the reinforced section
is coupled to the distal portion of the retrieval bag 20" over
substantially an entire inner surface of the reinforced sec-
tion. For example, in some embodiments, the reinforced
section 20" can comprise a laminate of two layers of film
material. In other embodiments, the reinforced section is
coupled to the distal-end portion 160" of the retrieval bag
20" over a portion of the inner surface of the reinforced
section such that one or more gaps or cavities is formed
between the reinforced section and the retrieval bag. For
example, in some embodiments, the reinforced section
can be coupled to the retrieval bag 20" at a substantially
curvilinear joint, seam, or weld at a proximal end of the
reinforced section while a cavity is formed between the
retrieval bag and substantially all of the reinforced section
distal of the joint, seam, or weld. In other embodiments,
a portion of the joint, seal, or weld can extend distally
from the proximal end of the reinforced section towards
the distal, closed end of the retrieval bag such that more
than one gap or cavity is created between the reinforced
section and the retrieval bag 20".
[0077] In embodiments of tissue retrieval bag
20" having at least one gap or cavity between the rein-
forced section and the retrieval bag, the tissue retrieval
system can include a vent fluidly coupling the at least
one gap or cavity to ambient conditions exterior to the
tissue retrieval system or to the interior of the tissue re-
trieval bag. Thus, in vented embodiments of tissue re-
trieval system, a volume of gas in the gap or cavity of the
tissue retrieval system would not restrict the assembly,
foldability or rollability of the tissue retrieval system due
to consequent compression of the volume of gas within
the gap or cavity. In some embodiments, the vent can
comprise one or more unjoined segments along the joint
such as intermittent weld or small breaks in the weld of
a welded seam (as illustrated, for example, in the gap 64
in seam 62 of the retrieval bag 20’ illustrated in Figure
7). In other embodiments, the joint can be substantially
contiguous, and the vent can comprise one or more holes
in the reinforced section fluidly coupling the gap or cavity
to ambient conditions, or one or more holes in the tissue
retrieval bag under the reinforced section.
[0078] As discussed above, a comparable non-hybrid
retrieval bag with an internal distal diameter of
about .75" and a wall thickness of about 4 mil at the distal
end of the bag will experience a tensile stress of about
3166 PSI under a tensile load of about 30 pounds. With
continued reference to Figure 13, an exemplary embod-
iment of hybrid retrieval bag comprises a 4 mil material
with a reinforced section of an additional 4 mil film layer
at the distal portion. In the illustrated embodiment, the
tissue retrieval bag can have an internal diameter of
about .75" and a wall thickness of about 8 mil (comprised
of two 4 mil layers), at the distal end portion 160" of the
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bag. The illustrated hybrid specimen retrieval bag 20" will
experience a tensile stress of about 1575 PSI at the dis-
tal-end portion 160" under a tensile load of about 30
pounds. Thus, advantageously, by providing a retrieval
bag with a reinforced section having a double-layer wall
at the distal-end portion 160" of the retrieval bag 20", the
overall strength of the retrieval bag 20" can be signifi-
cantly increased.
[0079] With reference to Figures 14-15, in some em-
bodiments of hybrid tissue retrieval bag, the tissue re-
trieval bag 20" can have a compliant cuff 130’, 130"
through which a cord loop 132 passes and a bag portion
180 extending from the cuff 130’, 130" to the closed end
of the bag 20". The cuff 130’, 130" can be relatively com-
pliant relative to the bag portion 180. In some embodi-
ments, the bag portion 180 can comprise an upper bag
portion and a lower bag portion, each having different
properties (for example, the bag portion 180 can be sim-
ilar to the upper cuff portion and lower distal end portion
of one of the hybrid retrieval bags described with respect
to Figures 11-13 with the compliant cuff 130’, 130" de-
sirably being more compliant than an upper cuff portion
of the hybrid retrieval bag 20" described with respect to
Figures 11-13).
[0080] In some embodiments, the cuff 130’, 130" can
include various compliance enhancing features. Increas-
ing the compliance of the cuff 130’, 130" facilitates the
opening and closure of the retrieval bag 20" and enables
retrieval bag 20" to be formed from a film material with a
greater thickness than would otherwise be possible in a
comparable non-hybrid retrieval bag. Increasing the
compliance of the cuff also enables retrieval bag to be
formed from a material with a higher modulus than would
otherwise be possible. Increasing the retrieval bag ma-
terial modulus and/or thickness improves the tensile
strength of the retrieval bag.
[0081] In various embodiments, the cuff 130’, 130" can
include one or more of various compliance enhancing
features such as holes 130’ (Figure 14), slots 130" (Fig-
ure 15), slits, or notches in the cuff to provide the cuff
with increased compliance. In some embodiments, the
compliance enhancing features can be die cut into an
otherwise solid cuff during manufacture of the retrieval
bag. In other embodiments, other manufacturing tech-
niques can be used to form the compliance enhancing
features.
[0082] In one method of manufacture, the cuff of the
retrieval bag 20" can be formed by folding the film at the
open end of the retrieval bag over on itself and joining
the film to itself such as by an adhesive bonding, thermal
welding, or ultrasonic welding process. This folded and
joined segment of film forms a cuff channel bounded by
two film walls. A closure member and retrieval bag sup-
ports can pass through the cuff channel. As described
above, in use, after the retrieval bag supports are with-
drawn from the cuff channel, the cord loop is then ten-
sioned and the cuff channel is forced to fold longitudinally
thereby cinching the bag closed. In various embodi-

ments, the holes, slots, slits, or notches can be formed
through one or both of the walls of the cuff channel to
provide a desired degree of compliance.
[0083] It is contemplated that various configurations
and arrangements of compliance enhancing features can
be included in various embodiments of hybrid retrieval
bag 20" having a compliant cuff. In some embodiments,
the compliance enhancing features are provided circum-
ferentially throughout the peripheral extent of the cuff. In
other embodiments compliance enhancing features are
provided circumferentially over a portion of the peripheral
extent of the cuff. For example, in the embodiments il-
lustrated in Figures 14 and 15, a distal tip region of the
cuff has no compliance enhancing features. In some em-
bodiments, compliance enhancing features are provided
throughout a depth of the cuff of the retrieval bag. In other
embodiments, compliance enhancing features are pro-
vided over a portion of the depth of the cuff of the retrieval
bag. In some embodiments, compliance enhancing fea-
tures are of uniform size throughout the cuff portion. In
other embodiments, compliance enhancing features vary
in size along the cuff. For example, in some embodi-
ments, at least some of the compliance enhancing fea-
tures can be sized to prevent to prevent the retrieval bag
supports from protruding through the wall of the cuff dur-
ing deployment of the retrieval bag from the introducer
tube.
[0084] In various embodiments of any of the above-
described embodiments of hybrid specimen retrieval
bag, various aspects of the device can vary. For example,
in certain embodiments, the retrieval bag can be formed
of one or more of a variety of materials, including poly-
urethane, polyethylene, polyimide, rip stop nylon ®, pol-
yester, and Mylar ®.
[0085] While as discussed above with respect to Figure
13, the hybrid retrieval bag 20" can include a reinforced
section at the distal-end portion 160" of the bag 20", in
other embodiments, any of the retrieval bags described
herein the retrieval bag can be reinforced along the axis
of the cord loop length and/or transverse to the axis of
the cord loop to minimize the elongation of the bag during
withdrawal from the body cavity. For example, in various
embodiments, a mesh material, strips of a film material,
strips of a woven fabric, cord, or wire can be attached to
the retrieval bag to reinforce the bag and prevent elon-
gation and deformation of the bag.
[0086] While as discussed above with respect to Figure
11, the retrieval bag 20" can be formed of two portions
158, 160 of material having different properties, in some
embodiments, the retrieval bag can be formed of more
than two portions of material each having different prop-
erties. For example, Figure 11 illustrates a bag having a
first material for the cuff portion with a relatively high com-
pliance and a second material for the distal portion having
a relatively low compliance. In another embodiment, the
retrieval bag can be formed from three or more different
film materials such that the cuff portion is formed of a low
modulus, highly flexible material, an intermediate portion
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is formed of a media modulus, moderately flexible mate-
rial, and the distal portion could be formed of a high mod-
ulus, relatively inflexible material.
[0087] Additionally, while Figure 12 illustrates a tissue
retrieval bag having two portions of material having dif-
ferent thicknesses, in some embodiments, a retrieval bag
is formed from three or more portions of material each
having different thicknesses. For example, in some em-
bodiments, the cuff portion is formed of a thin material,
such as a 2 mil thick film, the intermediate portion is
formed of a moderately thick material such as a 6 mil
thick film, and the distal portion is formed of a relatively
thick material such as an 8 mil thick film.
[0088] Moreover, while Figure 13 illustrates a retrieval
bag having a reinforced section with an additional layer
of film material at the distal end, in another embodiment,
a retrieval bag can have an intermediate portion having
an intermediate level of reinforcement such as two layers
of film material and relatively highly reinforced section at
a distal end portion such as with three or more layers of
film material.
[0089] In some embodiments, a hybrid retrieval bag
can be formed of a single film material which progres-
sively increases in wall thickness from the proximal open
end of the retrieval bag to the distal closed-end of the
retrieval bag. In these embodiments, the retrieval bag
can advantageously have a relatively high strength at the
closed end and a relatively high compliance at the open
end.
[0090] As discussed above a tissue retrieval system
having a hybrid tissue retrieval bag can be manufactured
in a range of sizes and configurations to accommodate
varying clinical needs. In certain embodiments, the tissue
retrieval systems can include a 5 mm diameter introducer
tube to enable introduction through a 5 mm trocar. In
other embodiments, a tissue retrieval system can include
a 10 mm introducer tube to enable introduction through
a 10 mm trocar. In other embodiments, a tissue retrieval
system can include a 15 mm introducer to provide a larger
retrieval bag for introduction through a 15 mm trocar.
[0091] In some embodiments, a hybrid tissue retrieval
bag can be provided as a standalone device without in-
troducer tube, handle, or delivery device. The hybrid re-
trieval bag, in this aspect, would be provided with a clo-
sure member such as a cord loop. In use, the standalone
tissue retrieval bag is rolled or folded by a surgeon and
then advanced through a trocar into a body cavity with
the use of a laparoscopic grasper. In some embodiments,
the standalone retrieval bag can be provided with a guide
bead to enable the retrieval bag to be cinched closed and
reopened within the body cavity as necessary. In other
embodiments, the standalone retrieval bag could be pro-
vided with a slipknot in the cord loop to enable the retrieval
bag to be cinched closed within the body cavity.
[0092] Although this application discloses certain pre-
ferred embodiments and examples, it will be understood
by those skilled in the art that the present inventions ex-
tend beyond the specifically disclosed embodiments to

other alternative embodiments and/or uses of the inven-
tion and obvious modifications and equivalents thereof.
Further, the various features of these inventions can be
used alone, or in combination with other features of these
inventions other than as expressly described above. For
example, while various lengths and ratios of depths are
discussed with respect to the hybrid specimen retrieval
bag of Figure 11, it is contemplated that these descrip-
tions are equally applicable to the hybrid retrieval bags
of Figures 7-8 and 12-13. Thus, it is intended that the
scope of the present inventions herein disclosed should
not be limited by the particular disclosed embodiments
described above, but should be determined only by a fair
reading of the claims pursued in a non-provisional appli-
cation claiming priority hereto.
[0093] Other potentially novel aspects are identified by
the following clauses.

1. A tissue retrieval system comprising:

an elongate introducer having a hollow lumen
formed therein;

a tissue retrieval bag having a proximal end, a
distal end, and an opening, the tissue retrieval
bag having an elongate profile such that the
opening is positioned adjacent the proximal end
and the tissue retrieval bag comprises a distal
portion extending from the opening towards the
distal end of the tissue retrieval bag; and

an actuator extending at least partially into the
hollow lumen of the introducer;

wherein the tissue retrieval bag is actuatable by
the actuator from a stowed position in which the
tissue retrieval bag is positioned within the hol-
low lumen of the introducer to an open position
in which the tissue retrieval bag is substantially
outside the introducer.

2. The tissue retrieval system of Clause 1, wherein
the actuator comprises at least one support arm re-
ceivable peripherally about the open end of the tis-
sue retrieval bag.
3. The tissue retrieval system of Clause 2, wherein
the actuator comprises two support arms.
4. The tissue retrieval system of Clause 2, wherein
the elongate introducer has a central longitudinal ax-
is and wherein the at least one support arm is biased
to a position transverse to the central longitudinal
axis such that the tissue retrieval bag is in an access
position having angled entry relative to the elongate
introducer when the tissue retrieval bag is actuated
to the open position.
5. The tissue retrieval system of Clause 2, wherein
the elongate introducer has a central longitudinal ax-
is and wherein the at least one support arm is biased
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to a position radially outward and transversely up-
ward with respect to the central longitudinal axis.
6. The tissue retrieval system of Clause 1, wherein
the opening of the tissue retrieval bag is defined by
a rim and wherein the distal portion of the tissue re-
trieval bag diverges at an angle transverse to the rim
of the bag.
7. The tissue retrieval system of Clause 1, wherein
in the stowed configuration, the tissue retrieval bag
is rolled about an axis generally parallel to a longi-
tudinal axis defined by the opening.
8. The tissue retrieval system of Clause 7, wherein
in the stowed configuration, the distal portion and
the distal end of the tissue retrieval bag each extend
distally of the opening with respect to the axis defined
by the opening.
9. The tissue retrieval system of Clause 1, wherein
the tissue retrieval bag can have a relatively high
compliance adjacent the opening and a relatively low
compliance at the distal portion.
10.The tissue retrieval system of Clause 9, wherein
the tissue retrieval bag comprises a reinforcing sec-
tion at the distal portion.
11.The tissue retrieval system of Clause 10, wherein
the tissue retrieval bag comprises a film material and
wherein the reinforcing section comprises a layer of
film material.
12. The tissue retrieval system of Clause 1, wherein
the tissue retrieval bag comprises a cuff extending
at least partially around the opening thereof.
13. The tissue retrieval system of Clause 12, wherein
the cuff comprises a reinforced section.
14. The tissue retrieval system of Clause 13, wherein
the reinforced section is at a distal portion of the
opening.
15.The tissue retrieval system of Clause 13, wherein
the cuff comprises at least one reinforcing tab form-
ing the reinforced section.
16.A tissue retrieval system comprising:

an introducer sized and configured to be re-
ceived in a trocar, the trocar having a diameter
of less than about 7mm, the introducer having
a hollow lumen formed therein;

a tissue retrieval bag having a volume of greater
than approximately 100 mL, the tissue retrieval
bag having a stowed configuration in which it is
positionable within the hollow lumen of the in-
troducer and an open configuration; and

an actuator operable to advance the tissue re-
trieval bag from the stowed configuration within
the introducer to the open configuration.

17. The tissue retrieval system of Clause 16, wherein
the tissue retrieval bag has an open end defined by
a rim having a longitudinal axis and a closed end,

and wherein the tissue retrieval bag comprises an
elongate profile defined by the closed end being dis-
tal of the open end about the longitudinal axis of the
rim.
18. The tissue retrieval system of Clause 16, wherein
the tissue retrieval bag comprises a reinforcing sec-
tion.
19.The tissue retrieval system of Clause 16, wherein
the actuator comprises at least one support arm bi-
ased to actuate the tissue retrieval bag into an angled
access position in the open configuration.
20. A tissue retrieval system comprising:

an elongate tubular member having a passage
formed therein, the elongate tubular member
having a central longitudinal axis;

a tissue retrieval bag having a stowed configu-
ration in which the tissue retrieval bag is posi-
tionable within the passage of the elongate tu-
bular member and an open configuration; and

a support arm coupled to the tissue retrieval bag,
the support arm biased in a first direction radially
outward from the central longitudinal axis and a
second direction transverse to the central longi-
tudinal axis to position the tissue retrieval bag
in the open configuration in an access position.

21. The tissue retrieval system of Clause 20, wherein
the tissue retrieval bag comprises a rim defining an
opening of the tissue retrieval bag, the rim having a
longitudinal axis, and wherein in the access position,
the longitudinal axis of the rim is transverse to the
central longitudinal axis of the elongate tubular mem-
ber.
22. The tissue retrieval system of Clause 20, wherein
the tissue retrieval bag has an open end and a closed
end and comprises an elongate profile such that the
closed end is positioned distal of the open end rela-
tive to the central longitudinal axis of the elongate
tubular member when the tissue retrieval bag is in
the stowed configuration.
23.A tissue retrieval bag comprising:

a film material having a proximal end, a distal
end, and a rim defining an opening, the opening
having a longitudinal axis;

wherein the opening is positioned adjacent the
proximal end and the tissue retrieval bag com-
prises an elongate profile defined by a distal por-
tion of the tissue retrieval bag extending distally
of the opening with respect to the longitudinal
axis.

24. The tissue retrieval bag of Clause 23, further
comprising a cuff extending peripherally around at
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least a portion of the rim.
25.The tissue retrieval bag of Clause 24, wherein
the cuff comprises at least one reinforcing tab.
26.The tissue retrieval bag of Clause 23, further com-
prising a reinforcing section at the distal portion of
the tissue retrieval bag.
27.The tissue retrieval bag of Clause 26, wherein
the reinforcing section comprises a layer of film ma-
terial joined to the film material of the tissue retrieval
bag.
28.The tissue retrieval bag of Clause 26, wherein
the reinforcing section comprises a gap to define a
vented cavity in the reinforcing section.
29. A tissue retrieval device comprising:

a retrieval bag having an open end and a closed
end, the retrieval bag having a first portion ad-
jacent the open end, a second portion adjacent
the closed end, and a joint coupling the first por-
tion to the second portion;

wherein the first portion of the retrieval bag has
a first compliance and the second portion of the
retrieval bag has a second compliance, the first
compliance being greater than the second com-
pliance.

30.The tissue retrieval device of Clause 29, wherein
the first portion of the retrieval bag comprises a first
material, and the second portion of the retrieval bag
comprises a second material different from the first
material.
31.The tissue retrieval device of Clause 29, wherein
the first portion of the retrieval bag has a first thick-
ness, and the second portion of the retrieval bag has
a second thickness different from the first thickness.
32.The tissue retrieval device of Clause 31, wherein
the second thickness is greater than the first thick-
ness.
33.The tissue retrieval device of Clause 32, wherein
the first portion comprises a first thickness of approx-
imately 4 mil, and the second portion comprises a
thickness of approximately 6 mil.
34.The tissue retrieval device of Clause 29, wherein
the first portion comprises a single layer and the sec-
ond portion comprises a first layer and a second layer
coupled to the first layer at the joint.
35.The tissue retrieval device of Clause 29, wherein
the first portion comprises a first material having a
first modulus of elasticity and the second portion
comprises a second material having a second mod-
ulus of elasticity greater than the first modulus of
elasticity.
36. The tissue retrieval device of Clause 35, wherein
the first material comprises a polyurethane film ma-
terial having a first modulus of elasticity of about 950
psi at 100% elongation, and the second material
comprises a polyurethane film material having a sec-

ond modulus of elasticity of about 1600 psi at 100%
elongation.
37. The tissue retrieval device of Clause 29, wherein
the joint comprises at least one of a welded connec-
tion, a bonded connection, and a sewn connection.
38. The tissue retrieval device of Clause 29, wherein
the retrieval bag comprises at least one of a poly-
urethane film, a polyethylene film, a polyimide film,
ripstop Nylon®, polyester, and Mylar®.
39. The tissue retrieval device of Clause 29, wherein
the first portion of the retrieval bag comprises a cuff
adapted to receive at least one support member
therein.
40. The tissue retrieval device of Clause 29, further
comprising a cord positioned in the first portion and
operable to selectively close the open end of the bag.
41. The tissue retrieval device of Clause 40, wherein
the first portion comprises a cuff having a passage
therein and the cord is positioned in the passage.
42. A tissue retrieval device comprising:

a thin film bag having an open end and a closed
end, the thin film bag comprising a first portion
adjacent the open end and a second portion ad-
jacent the closed end, the first portion and the
second portion formed of a film material;

wherein the first portion of the thin film bag has
a first thickness and the second portion of the
thin film bag has a second thickness, the first
thickness being less than the second thickness.

43. The tissue retrieval device of Clause 42, wherein
the thin film bag comprises a joint coupling the first
portion and the second portion.
44. The tissue retrieval device of Clause 42, wherein
the joint comprises at least one of a welded connec-
tion, a bonded connection, and a sewn connection.
45. The tissue retrieval device of Clause 42, wherein
the ratio of the first thickness to the second thickness
is approximately 2:3.
46. A tissue retrieval device comprising:
a tissue bag having an open end, a closed end, and
an interior, the tissue bag comprising:

a first portion adjacent the open end; and

a second portion adjacent the closed end, the
second portion comprising:

a first layer;

a second layer;

a space between the first and second layer;

and at least one vent fluidly coupling the
space to ambient conditions exterior to the
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tissue bag.

47. The tissue retrieval device of Clause 46, wherein
the second portion comprises a joint coupling the
first layer and the second layer.
48. The tissue retrieval device of Clause 47, wherein
the vent comprises a gap in the joint.
49. The tissue retrieval device of Clause 46, wherein
the vent comprises at least one hole in one of the
first layer and the second layer.
50. A tissue retrieval device comprising:

a tissue bag having an open end and a closed
end, the tissue bag comprising a cuff portion ad-
jacent the open end; a first body portion between
the cuff portion and a second body portion; and
the second body portion adjacent the closed
end;

wherein the cuff portion has a first compliance;
the first body portion of the tissue bag has a sec-
ond compliance and the second body portion of
the tissue bag has a third compliance, the first
compliance greater than the second compli-
ance, and the second compliance greater than
the third compliance.

51. The tissue retrieval device of Clause 50, wherein
the cuff portion comprises at least one cuff tab.
52. The tissue retrieval device of Clause 51, wherein
the cuff portion comprises two cuff tabs.
53. The tissue retrieval device of Clause 50 wherein
the second body portion comprises a reinforcing sec-
tion.
54.The tissue retrieval device of Clause 50, wherein
the first body portion comprises a first material and
the second body portion comprises a second mate-
rial different from the first material.
55.The tissue retrieval device of Clause 50, wherein
the first body portion comprises a first thickness and
the second body portion comprises a second thick-
ness different from the first thickness.

Claims

1. A tissue retrieval system (10) comprising:

an introducer (3) having a proximal end, a distal
end, and a lumen formed therein extending from
the proximal end to the distal end;
an actuator rod (7) having a proximal end and a
distal end, at least a portion of the actuator rod
(7) being slidable within the lumen of the intro-
ducer (3), the actuator rod (7) comprising two
support arms (40) extending from the distal end
of the actuator rod (7);
a tissue retrieval bag (20) deployable by the ac-

tuator rod (7), the tissue retrieval bag (20) com-
prising an opening and a closed end opposite
the opening and wherein the tissue retrieval bag
(20) is formed from a sheet of material having
cuff portions folded and joined to the sheet to
define a non-continuous cuff (30) adjacent the
opening, the two support arms (40) receivable
in the non-continuous cuff (30), the sheet of ma-
terial folded to define an edge extending at an
angle transverse to the opening; and
a cord loop (32) extending through the non-con-
tinuous cuff (30).

2. The tissue retrieval system of claim 1, wherein the
tissue retrieval bag (20) comprises a ripstop material.

3. The tissue retrieval system of any of the preceding
claims, wherein the tissue retrieval bag (20) com-
prises a laminated ripstop material.

4. The tissue retrieval system of any of the preceding
claims, wherein upon deployment of the tissue re-
trieval bag, the support arms (40) are biased to spring
radially outward relative to a longitudinal axis extend-
ing between the proximal end and the distal end of
the actuator rod (7).

5. The tissue retrieval system of any of the preceding
claims, wherein the support arms (40) have a curved
profile upon deployment of the tissue retrieval bag.

6. The tissue retrieval system of any of the preceding
claims, wherein the cord loop (32) is releasably cou-
pled to the actuator rod (7).

7. The tissue retrieval system of any of the preceding
claims, wherein the tissue retrieval bag (20) further
comprises a reinforcing tab (38) positioned to rein-
force the non-continuous cuff.

8. The tissue retrieval system of any of the preceding
claims, wherein the reinforcing tab (38) has an hour-
glass shape.

9. The tissue retrieval device of any of the preceding
claims, wherein the two support arms (40) each com-
prise a spring metal material.

10. The tissue retrieval device of any of the preceding
claims, wherein the actuator rod (7) is slidable rela-
tive to the introducer (3) from a first position in which
the tissue retrieval bag (20) is in a stowed configu-
ration to a second position in which the tissue re-
trieval bag (20) is in a deployed configuration.

11. The tissue retrieval device of any of the preceding
claims, wherein in the deployed configuration, the
tissue retrieval bag (20) is suspended and held open
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by the two support arms (40) extending into the cuff
(30) of the tissue retrieval bag (20).
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摘要(译)

组织取回系统包括具有细长轮廓的组织取回袋。组织取回袋可以具有相
对较大的体积，但是可以滚动至收起构造以装配在相对较小直径的导引
器中。该组织取回系统包括一个或多个与组织取回袋相连的支撑臂，一
旦从导引器展开，该支撑臂被偏置以将组织取回袋定位在进入位置。组
织取回系统可以具有混合组织取回袋，该混合组织取回袋包括沿着袋的
深度从开口端到闭合端变化的材料特性。该组织取出袋可以与引入器结
合使用，或者可以作为独立的组织取出袋使用。该组织取回袋由具有折
叠的袖带部分的片材形成，并结合到该片材上以限定不连续的袖带，其
中支撑臂可容纳在不连续的袖带中。组织取回系统包括延伸穿过不连续
套囊的绳索环。
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