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LAPAROSCOPIC TISSUE RETRIEVAL
SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Patent Application Ser. No. 61/389,107, entitled LAP-
AROSCOPIC TISSUE RETRIEVAL SYSTEM, filed Oct. 1,
2010, currently pending, the entirety of which is hereby incor-
porated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present application relates generally to appara-
tuses and methods for capturing and retrieving tissue from
body cavities and in particular to a specimen retrieval system
including a tissue retrieval bag device.

[0004] 2. Description of the Related Art

[0005] Laparoscopic surgery is typically performed
through trocars, which provide access across the abdominal
wall and into the abdominal cavity. In some of surgeries,
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 laparo-
scopic surgical instruments. For example, to reduce the inva-
siveness to a patient, it can be desirable to introduce all of the
surgical instruments through a single laparoscopic port hav-
ing 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.

[0006] Prior art retrieval bags have been provided without
introducer tubes and require the use of a grasper to introduce
the retrieval bag into the body cavity. The prior art retrieval
bags are typically grasped with a grasperin the cuff portion of
the retrieval bag and then pushed through the trocar. If resis-
tance is encountered during advancement of the retrieval bag
through the trocar, it is possible to tear the retrieval bag. Also,
the jaw configurations of laparoscopic graspers vary tremen-
dously from manufacturer to manufacturer. Some laparo-
scopic grasper jaws include padding to provide for an atrau-
matic grip while other laparoscopic grasper jaws include
teeth which can be traumatic. The diameters of the jaws and
shafts of laparoscopic graspers can also vary from manufac-
turer to manufacturer. Larger diameter graspers can increase
the force required to insert prior art retrieval bags through
trocars increasing the potential for the retrieval bag to tear
during advancement through a trocar.

[0007] It is desirable to grasp, capture, retain and enclose
this tissue while in the body cavity, and then remove the
enclosed tissue through the trocar or incision. Containment of
the tissue as quickly as possible with minimal disturbance to
the surgical site is also desirable. A generally compact and
single unit device would also prove desirable as devices gen-
erally 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

[0008] In certain embodiments, a tissue retrieval system is
provided herein. The tissue retrieval system comprises: a
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tissue retrieval pouch, an actuator, and an introducer. The
tissue retrieval pouch has an open end, a closed end opposite
the open end, and a cuff extending peripherally around the
open end. The actuator has a first end, a second end opposite
the first end. The actuator comprises: a generally cylindrical
segment; a hoop segment; and a flexible section. The gener-
ally cylindrical segment is between the first end and the
second end. The cylindrical segment defines a longitudinal
axis of the actuator. The hoop segment extends from the
generally cylindrical segment to the second end of the actua-
tor. At least a portion of the hoop segment is positioned within
the cuff of the tissue retrieval pouch. The flexible section is
between the first end and the second end such that the actuator
is foldable at the flexible section about an axis transverse to
the longitudinal axis. The actuator is foldable between a first
configuration in which the hoop segment extends distally
from the generally cylindrical segment and a second configu-
ration in which the hoop segment extends proximally from
the generally cylindrical segment. The introducer comprises a
tubular introducer member. The tubular introducer member
has a first end, a second end opposite the first end, and a lumen
extending therebetween. The actuator is slidably disposed in
the lumen of the introducer such that at least a portion of the
hoop segment extends from the second end of the introducer.

[0009] In certain embodiments, a tissue retrieval system is
provided. The tissue retrieval system comprises: a tissue
retrieval bag; and a foldable actuator. The tissue retrieval bag
has an open end, a closed end, and a cuff extending periph-
erally around at least a portion of the open end. The foldable
actuator has a first end and a second end opposite the first end.
The actuator comprises: an elongate arm and a hoop segment.
The elongate arm is between the first end and the second end.
The elongate arm defines a longitudinal axis of the actuator.
The hoop segment extends from the elongate arm to the
second end. The hoop segment is biased into an open state.
The hoop segment is disposed within the cuff of the tissue
retrieval bag. The hoop segment is foldable about an axis
transverse to the longitudinal axis such that in a folded state
the hoop segment and the tissue retrieval bag extend from the
elongate arm in a first direction towards the first end, and in an
unfolded state, the hoop segment and the tissue retrieval bag
extend from the elongate arm in a second direction opposite
the first direction away from the first end.

[0010] In certain embodiments, a tissue retrieval system
comprises a tissue retrieval pouch, an actuator, and an intro-
ducer. The tissue retrieval pouch has an open end, a closed end
opposite the open end, and a cuff extending peripherally
around the openend. The actuator has a first end, a second end
opposite the first end and comprises a generally cylindrical
segment and a hoop segment. The generally cylindrical seg-
ment is between the first end and the second end. The cylin-
drical segment defines a longitudinal axis of the actuator. The
hoop segment extends from the generally cylindrical segment
to the second end of the actuator. Atleast a portion of the hoop
segment is positioned within the cuff of the tissue retrieval
pouch. The introducer comprises a tubular introducer mem-
ber having a first end, a second end opposite the first end, and
a lumen extending therebetween. A portion of the tissue
retrieval pouch is coupled to the second end of the introducer.
The actuator is slidably disposed in the lumen of the intro-
ducer and slidable between an open position in which in
which a majority of the hoop segment of the actuator is
positioned outside the introducer and the open end of the
tissue retrieval pouch is in an open state and a second position
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in which a majority of the hoop segment is withdrawn into the
lumen ofthe introducer and the open end ofthe tissue retrieval
bag is in a cinched state.

[0011] In certain embodiments, a method of retrieving tis-
sue is provided. The method comprises: folding a tissue
retrieval system into an insertion configuration; and inserting
the tissue retrieval system in the insertion configuration
through a surgical access site into a surgical field. The tissue
retrieval system has an actuator and a tissue retrieval bag. The
actuator has a first end, a second end opposite the first end, a
band segment extending from the second end towards the first
end, and a foldable segment between the second end and the
first end. The tissue retrieval bag has an open end, a closed
end, and a cuff defining a passage extending peripherally
around the open end. At least a portion of the band segment of
the actuator is disposed in the passage. The actuator is fold-
able about the foldable segment between the insertion con-
figuration of the tissue retrieval system in which the band
segment and the tissue retrieval bag extend from the foldable
segment towards the first end of the actuator and a deploy-
ment configuration of the tissue retrieval system in which the
band segment and the tissue retrieval bag extend from the
foldable segment away from the first end of the actuator.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a perspective view of an embodiment of
tissue retrieval system;

[0013] FIG.2is aside view of the tissue retrieval system of
FIG. 1;
[0014] FIG. 3 is atop view of the tissue retrieval system of
FIG. 1;
[0015] FIG. 4 isa side view of the tissue retrieval system of

FIG. 1 positioned for insertion to a surgical site through a
trocar;

[0016] FIG.51s atop view of the tissue retrieval system of
FIG. 1 in an insertion configuration for insertion to a surgical
site through a trocar;

[0017] FIG. 6is atop view of the tissue retrieval system of
FIG. 1 as inserted through a trocar to a surgical site;

[0018] FIG. 7 is atop view of the tissue retrieval system of
FIG. 1 as inserted through a trocar to a surgical site with an
actuator of the tissue retrieval system withdrawn and a tissue
retrieval bag in a cinched state;

[0019] FIG. 8 is a top view of the tissue retrieval system of
FIG. 1 at a surgical site with an insertion trocar withdrawn
from the surgical site;

[0020] FIG.9is atop view of the tissue retrieval system of
FIG. 1 at a surgical site with an insertion trocar withdrawn
from the surgical site and with a handle of an actuator of the
tissue retrieval system in a folded state; and

[0021] FIG. 10 is a top view of an actuator of the tissue
retrieval system of FIG. 1.

DETAILED DESCRIPTION OF THE INVENTION

[0022] The tissue retrieval systems 10 described herein can
provide an easy to use and cost effective system that effec-
tively contains excised tissue specimens to prevent loss or
spillage of tissue specimens into a body cavity. Furthermore,
the tissue retrieval systems 10 can 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.
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[0023] With reference to FIGS. 1-3, an embodiment of
laparoscopic tissue retrieval system is illustrated. In various
embodiments, the tissue retrieval system 10 can contain and
withdraw excised tissue specimens from within a body cavity.
After insertion of the tissue specimens into a retrieval bag 20
or pouch of the tissue retrieval system 10, the retrieval bag is
then 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 from within the
body cavity.

[0024] With continued reference to FIGS. 1-3, in some
embodiments, the tissue retrieval system 10 comprises a tis-
sue retrieval bag 20, an actuator 30, and an introducer 50. In
certain embodiments, the tissue retrieval system 10 can fur-
ther comprise a grip section 60. In certain embodiments, the
tissue retrieval system 10 can further comprise a segment of
shrink tubing 70.

[0025] With continued reference to FIGS. 1-3, the tissue
retrieval bag 20 can be formed of a polymeric film material.
For example, in some embodiments, the tissue retrieval bag
20 comprises a polyurethane film material. In other embodi-
ments, the tissue retrieval bag can be formed of one or a
combination of a variety of materials including polyurethane,
polyethylene, polyimide, ripstop Nylon®, polyester, and
Mylar®. Moreover, in certain embodiments, the tissue
retrieval bag can be formed from laminated materials such as
polyurethane coated ripstop Nylon, silicone coated ripstop
Nylon, polyurethane coated ripstop polyester, silicone coated
ripstop polyester, polyurethane coated taffeta, polyurethane
coated spandex, or another suitable laminate.

[0026] In some embodiments, the retrieval bag 20 can be
formed with two different thicknesses of the same film mate-
rial. In these embodiments, the distal end, closed end, or tip
portion of the retrieval bag would be formed with a thick film
while the remainder of the retrieval bag would be formed with
a thinner film. By incorporating a film with an increased
thickness in the tip of the retrieval bag, the tensile and burst
strengths of the retrieval bag can be increased. Furthermore,
in certain embodiments, the tissue retrieval bag 20 can be
formed with two different film materials. In this case, the tip
of the retrieval bag would be formed from one material while
the remainder of the retrieval bag would be formed from a
different material. For example, the tip of the retrieval bag can
be formed from a polyurethane and ripstop Nylon laminate
while the remainder of the retrieval bag can be formed from a
polyurethane film. The material utilized for the tip of the
retrieval bag can have an increased thickness as compared to
the material utilized for the remainder of the retrieval bag.
[0027] The tissue retrieval bag 20 can have an open end 22,
a closed end 24, and a cuff 26 extending peripherally about
the open end 22. In some embodiments, the retrieval bag 20
can be formed by welding a sheet of polymeric film material
to form the closed end 24 while leaving an open end 22
unwelded. In other embodiments, other techniques of joining
the material of the tissue retrieval bag 20 can be used to form
the closed end 24. For example, in some embodiments,
chemical adhesives can be used to form the closed end 24.
[0028] Insome embodiments, the cuff 26 can be formed by
welding or otherwise joining a portion of the material of the
tissue retrieval bag 20 adjacent the open end 22 to itself to
create a cuff 26 extending peripherally around the open end
22. The cuff 26 can have a passage extending therethrough.
[0029] With reference to FIGS. 1-3 and 10, the tissue
retrieval system 10 comprises an actuator 30. The actuator 30
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has a first end 32 and a second end 34 opposite the first end 32.
The actuator 30 extends generally longitudinally between the
firstend 32 and the second end 34, defining a longitudinal axis
A of the actuator. In the illustrated embodiment, the actuator
30 comprises a loop 40 or hoop segment at the second end 34.
The loop 40 can be formed of a segment of flexible band 42.
The flexible band 42 can have a generally rectangular cross-
sectional profile with a height that is relatively large com-
pared with a width of the band 42. Advantageously, this
rectangular cross-sectional profile can provide flexural
strength to support the tissue retrieval bag 20. In other
embodiments, other cross-sectional profiles can be used. It
can be desirable that these cross-sectional profiles include a
relatively high height compared with a width. For example, in
some embodiments, an oval cross-section can be used.

[0030] With reference to FIGS. 1-3 and 10, as illustrated,
the tissue retrieval bag 20 is disposed on the loop 40 of the
actuator 30. In some embodiments, the tissue retrieval system
10 can be assembled by: positioning the tissueretrieval bag 20
with its open end 22 adjacent the loop 40 of actuator 30;
folding a portion of material of the tissue retrieval bag 20 at
the open end 22 over the loop 40; and welding the portion of
material of the tissue retrieval bag 20 that is folded over the
loop 40 to the tissue retrieval bag 20. Desirably, the loop 40 of
the actuator 30 for the retrieval bag is sized to be joined to the
cuff 26 portion of the retrieval bag 20 in such a fold over and
join technique to position the loop within the cuff of the
retrieval bag.

[0031] With continued reference to FIGS. 1-3 and 10, as
illustrated, the actuator 30 comprises at least one elongate
arm such as a generally cylindrical segment 36 positioned
between the first end 32 and the second end 34. In the illus-
trated embodiment, the actuator 30 comprises two elongate
arms illustrated as generally cylindrical segments 36 joined
by a flexible region such as a relatively lower diameter neck
37 extending therebetween. In other embodiments, the actua-
tor 30 can comprise more or fewer than two generally cylin-
drical segments 36 such as, for example a single generally
cylindrical segment or three or more generally cylindrical
segments joined by a corresponding number of flexible
regions or necks. In some embodiments, the at least one
generally cylindrical segment 36 can comprise a solid rod. In
other embodiments, the at least one generally cylindrical
segment 36 can comprise a tubular member having a lumen
extending longitudinally therethrough. While it can be desir-
able for sealing performance with a septum or other instru-
ment seal that the elongate arm comprise at least one cylin-
drical segment 36, in some embodiments, the at least one
elongate arm can comprise a non-cylindrical segment such as,
for example an elongate arm having a generally rectangular,
triangular, oval, elliptical, or other geometric cross-sectional
profile.

[0032] Withreference to F1G. 10, in the illustrated embodi-
ment of actuator 30, the loop 40 is joined to a generally
cylindrical segment 36, at a flexible or foldable segment 44.
The flexible or foldable segment 44 can be formed by a
localized relatively thin segment of the loop 40. In some
embodiments the foldable segment 44 can be disposed on the
loop 40 adjacent where the loop 40 joins the generally cylin-
drical segment 36. As further described herein, during inser-
tion the tissue retrieval system 10 through an access device,
such as a trocar, the loop 40 of the actuator 30 can be folded
towards the first end 32 of the actuator at the foldable segment
44 to configure the tissue retrieval system 10 in an insertion
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configuration. In some embodiments, the loop 40 can com-
prise one or more hinge sections 45 having a relatively high
flexibility to facilitate folding the loop 40 into the insertion
configuration. In some embodiments, the hinge section 45
can be formed by a localized relatively thin segment of flex-
ible band 42 material. In some embodiments, the loop 40 can
include a hinged section 45 at a distal end thereof to allow the
loop to be easily deformed from a generally circular profile to
an almond-shaped or oval profile about the hinged section 45.
In other embodiments, the loop 40 can comprise several
hinged sections 45 peripherally spaced about the loop 40 to
provide a desired flexibility. Advantageously, this foldability
to an insertion configuration facilitates use of the tissue
retrieval system 10 in a surgical procedure as described in
further detail with reference to FIGS. 4-9.

[0033] Withreferenceto FIGS.1-3 and 10, in the illustrated
embodiment, the actuator 30 comprises a handle segment 38
at the first end 32. In some embodiments, the handle segment
38 can comprise a flexible band formed to a loop configura-
tion. As with the loop 40 at the second end 34 of the actuator
30, the flexible band of handle segment 38 can have a cross-
sectional profile shaped and configured to provide a desired
amount of flexural strength. For example, in some embodi-
ments, the flexible band of the handle segment 38 has a
substantially rectangular cross-section with a height rela-
tively large compared to its width. In some embodiments, the
actuator 30 does not comprise a handle segment. Rather, the
elongate arm such as a generally cylindrical segment 36 can
define the first end of the device.

[0034] In some embodiments, the actuator 30 can be
formed of a unitary, monolithic construction. For example,
the actuator 30 can be formed by a molding operation.
Accordingly, in the illustrated embodiments, the actuator 30
is desirably formed of a flexible, moldable material. In some
embodiments, the actuator 30 comprises a NYLON® mate-
rial. Advantageously, amolded, monolithic actuator 30 can be
manufactured quickly and at relatively low-cost. In other
embodiments, the actuator can be formed of separate compo-
nents that are welded, bonded, or otherwise joined to each
other. For example, the flexible band of handle 38 and the loop
40 can be formed by extrusion and joined to a generally
cylindrical segment 36 such as a tube or solid rod formed by
molding. In some embodiments, the actuator could also be
formed from an extruded strip and fastened together to create
the loop and the handle. In these embodiments, the strip could
be fastened by a variety of techniques, including heat staking,
ultrasonic welding, adhesive bonding, and mechanical fas-
tening.

[0035] Insomeembodiments, the handle 38 and/or the loop
40 can be welded, bonded, or otherwise joined to an outer
surface of the generally cylindrical segment 36. In other
embodiments, the generally cylindrical segment 36 can com-
prise a tubular member having a lumen therein. The handle 38
and/or the loop 40 can be welded, bonded. snap fit, or other-
wise joined to the generally cylindrical segment 36 within the
lumen. In these embodiments, once the handle 38 and/or the
loop 40 are joined to the generally cylindrical segment 36,
longitudinal movement of the handle 38 and/or the loop 40
relative to the generally cylindrical segment 36 is prevented.
In certain embodiments, the handle can comprise a cord that
is joined to a molded actuator by one of a variety of tech-
niques. Moreover, in other embodiments, the actuator can be
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formed of a cord, or flexible braided tubing. In some embodi-
ments, a polymer tube could also be used in place of the
actuator.

[0036] With reference to FIGS.1-3, the introducer 50 of the
tissue retrieval system 10 comprises a tubular introducer
member 52. The tubular introducer member 52 can extend
generally longitudinally between a first end 54 and a second
end 56. The tubular introducer member 52 can have a lumen
58 extending from the first end 54 to the second end 56. The
introducer 50 can also include a grip 60 positioned about the
tubular introducer member 52 adjacent the first end 54. In
some embodiments, the grip 60 can be positioned elsewhere
on the tubular introducer member 52.

[0037] While the illustrated embodiment includes an intro-
ducer 50 with a tubular member having a relatively constant
outer diameter along its length, in other embodiments, intro-
ducer tube could have a small diameter section at the second
end relative to the first end. In these embodiments, the small
diameter section can correspond with the width of the
retrieval bag 20 such that the retrieval bag could nest in the
small diameter section of the introducer tube during insertion
through a trocar to reduce the force required to advance the
retrieval system through the trocar. The proximal portion of
the introducer tube would have a larger diameter and would
be sized to enable an access device such as a trocar to effec-
tively maintain a seal around the introducer tube.

[0038] With reference to FIGS. 1-3 and 10, the actuator 30
is longitudinally slidably disposed within the lumen 58 of the
introducer 50. Desirably, the generally cylindrical segment 36
of the actuator 30 is sized to sealingly engage an interior
surface of the lumen 58 of the introducer 50. In some embodi-
ments where the actuator includes an elongate arm that does
not include a cylindrical segment, the introducer can have an
interior geometry corresponding to that of the elongate arm
such as, for example, a generally rectangular, triangular, oval,
elliptical, or other geometric cross-sectional profile. Accord-
ingly, the generally cylindrical segment 36 of the actuator can
prevent loss of pneumoperitoneum through the introducer
during a laparoscopic surgical procedure. In other embodi-
ments, it can be desirable that a tissue retrieval system com-
prise a foldable actuator 30 without a corresponding intro-
ducer 50.  Accordingly, advantageously, further
manufacturing efficiencies and cost reduction can be
achieved with a tissue retrieval system without an introducer
50.

[0039] Insomeembodiments, the tubular introducer mem-
ber 52 can comprise a length of tubular material. For example,
in certain embodiments, the tubular introducer member 52
can comprise an ABS extruded tube. In other embodiments,
other suitable materials and manufacturing processes can be
used to form the tubular introducer member. In some embodi-
ments, the grip 60 can be formed of elastomeric material. For
example, in some embodiments the grip 60 can comprise a
KRATON® material.

[0040] With reference to FIGS. 1-3, the tissue retrieval
system 10 can include a coupler, such as a segment of shrink
tubing 70. The shrink tubing 70 can be positioned at the
second end 56 of the introducer 50. In use, the shrink tubing
70 can maintain the position of the retrieval bag 20 and
prevent migration of the retrieval bag 20 relative to the second
end 56 of the tubular introducer member 52 and the loop 40 of
the actuator 30 during insertion of the tissue retrieval system
10 through an access device. The coupler can also maintain
the position of the retrieval bag 20 such that it can be cinched
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shut by sliding of the actuator 30 relative to the introducer 50.
In some embodiments, the shrink tubing 70 can comprise a
polyolefin material. In other embodiments, other suitable
materials can be used.

[0041] In some embodiments, the tissue retrieval systems
described herein can be sized and configured for application
through a 10 mm trocar. Thus, an exterior surface of the
introducer tubular member 52 can be sized to enable trocar
seals of a 10 mm trocar to effectively maintain a seal around
the introducer tubular member 52 to prevent loss of pneumo-
peritoneum during use of the device. Additionally, the com-
bined diameters of an exterior surface of the introducer tubu-
lar member 52 having the tissue retrieval bag 20 adjacent in a
folded, insertion configuration can be sized to pass through a
10 mm trocar. If it is desired that the retrieval bag 20 be
inserted in an open, but unfolded configuration, in some
embodiments, the combined diameters of an exterior surface
of the introducer tubular member 52 and a grasper or other
insertion tool can be sized to pass through a 10 mm trocar. In
other embodiments, the tissue retrieval systems described
herein can be sized and configured for application through a
trocar having a size smaller or greater than 10 mm. For
example, in some embodiments, the tissue retrieval system 10
can be sized to sized to fit through a 12 mm or 15 mm trocar.
In these embodiments, the tissue retrieval system can have a
retrieval bag with a larger volume than that of the retrieval
system 10 sized for a 10 mm trocar. In other embodiments, the
tissue retrieval system could be provided with a more elon-
gated retrieval bag and sized to fit through a 5 mm or 8 mm
trocar. In these embodiments, the introducer can have a small
diameter section at the second end to allow the retrieval bag to
nest into, thereby facilitating passage of the retrieval system
through a 5 mm or 8 mm trocar. The proximal portion of the
introducer tube would have a larger diameter to enable the
trocar seal to effectively maintain a seal around the introducer
tube.

[0042] A streamlined and relatively low cost method of
assembling the tissue retrieval system 10 can be performed. In
the method, an actuator 30 having a loop 40 is formed in a
molding operation. A sheet of retrieval bag 20 material can be
folded over the actuator loop 40 to form acuft26. The cuffcan
then be joined to the tissue bag 20 such as by a welding
operation to restrain the loop 40 within the cuff 26 of the
retrieval bag. The retrieval bag 20 material can then be folded
and joined such as by welding to form a closed end. The
shrink tubing 70 can be loosely placed over the introducer
tubular member 52. The elastomeric grip 60 can be placed
over the end of the introducer tubular member 52 opposite the
shrink tubing 70. The elastomeric grip 60 can be secured in
place via an interference fit with the introducer tubular mem-
ber 52, or in some embodiments, can be adhered or otherwise
joined to the introducer tubular member 52. The handle seg-
ment 38 on the actuator can then be folded to a flattened state
and advanced through the second end 56 of the introducer
tubular member 52 until the handle segment 38 extends
beyond the first 54 end of the introducer tubular member 52.
With the actuator 30 and retrieval bag 20 assembly positioned
within the introducer 50, a portion of the retrieval bag 20 can
be placed over the second end 56 of the introducer tubular
member 52 and the shrink tubing 70 can be positioned over
the retrieval bag 20. With the shrink tubing 70 positioned over
the retrieval bag 20, the shrink tubing 70 can be heated to
shrink the tubing and couple the retrieval bag to the outside of
the introducer tube.
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[0043] With reference to FIGS. 4-9, a method of using the
tissue retrieval systems 10 described herein through an access
device such as a trocar 80 is illustrated. An access device is
positioned through a body wall 82 to access a surgical site 84
using laparoscopic surgical techniques. With reference to
FIG. 4, atissue retrieval system 10 is first positioned exterior
to the body wall 82 outside access device 80.

[0044] With reference to FIG. 5, the tissue retrieval system
10 can be manipulated to an insertion configuration. For
example, as described above, the flexible band 42 of the loop
40 of the actuator has flexural strength to support the retrieval
bag 20 and 10 serves to expand the retrieval bag 20 opening to
facilitate the insertion of tissue specimens therein. However,
the flexibility of the band 42 can allow the loop 40 of the
actuator 30 to be folded about the foldable segment 44 and
hinge segments 45 such that the loop 40 and the retrieval bag
20 extend along the actuator 30 towards the first end 32 of the
actuator. Accordingly, with the tissue retrieval system 10 in
the insertion configuration, the folded loop 40 can be aligned
with a longitudinal axis of the introducer tubular member 52.
[0045] With reference to FIG. 6, the tissue retrieval system
10 in the insertion configuration (FIG. 5) can be advanced
through the access device into the body cavity 84 until the
retrieval bag 20 is extended beyond the distal end of the
access device. The loop 40 of the actuator 30 then unfolds
away from the introducer tubular member 52 into a deployed
configuration defined by the bias of the flexible band 42. In
the deployed configuration, a majority of the loop 40 is out-
side the introducer 50 to position the retrieval bag 20 in an
expanded open configuration within the body cavity 84. One
or more tissue specimens can then be loaded into the retrieval
bag 20.

[0046] With reference to FI1G. 7, the tissue bag 20 can be
cinched closed by withdrawing the actuator handle 38 relative
to the introducer 50. As the handle is retracted, a majority of
the loop 40 is pulled into the lumen of the introducer tubular
member 52 until the open end 22 of the retrieval bag 20 is
cinched closed by longitudinal sliding of the loop 40 relative
to the cuff 26. The coupling of the retrieval bag 20 to the
introducer 50 can provide resistance to cinch the tissue bag
20. In some embodiments, the actuator 30 can comprise a
bead slidably disposed on the loop 40. In these embodiments,
the actuator and loop can remain stationary and the bead can
be longitudinally slid with a grasper or other instrument to
cinch the bag closed. In embodiments of tissue retrieval sys-
tem without an introducer 50, the bag can be left open and the
open end withdrawn from the body cavity by withdrawing the
elongate arm.

[0047] With reference to FIG. 8, the introducer tubular
member 52 and the handle 38 of the retrieval system can be
configured such that a 10 mm or larger trocar can be with-
drawn over the first end 32 of the introducer tubular member
52 and the handle 38. Accordingly, in some embodiments, the
trocar 80 can be removed from the surgical site while leaving
the retrieval system 10 disposed in the body cavity 84 and
across the body wall 82.

[0048] With reference to FIG. 9, once the trocar 80 is
removed from the surgical site, the retrieval system 10 can
then be withdrawn from the body cavity 84 and the body wall
82. Upon cinching of the retrieval bag 20, a neck 37 section of
the actuator can be exposed beyond the first end 54 of the
introducer tubular member 52. The neck 37 section serves as
a hinge area and allows the actuator handle 38 to be folded
toward the second end 34 of the actuator 30 at the actuator 30
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and introducer 50 interface into a folded configuration such
that the folded handle 38 is aligned with the axis of the
introducer 50. Advantageously, the foldable handle 38
enables the handle 38 and the introducer 50 to be simulta-
neously grasped to facilitate withdrawal of the retrieval bag
from the body cavity and the body wall. Furthermore, folding
the handle 38 forward along the introducer 50 reduces the
span from the retrieval bag 20 to the handle 38 and facilitates
the withdrawal of the retrieval bag 20 from the patient.
[0049] Incertain methods of use, the retrieval bag 20 can be
partially withdrawn from the body wall and then re-opened by
sliding the introducer 50 relative to the actuator 30. This
reopening enables access to the retrieval bag 20 for removal
of some of the contents to reduce the volume of the retrieval
bag 20, thus facilitating withdrawal of the retrieval bag 20
through the body wall 82. In some procedures, a surgeon can
also avoid the need for extending the body wall incision by
reducing the volume of the contents in the retrieval bag 20
prior to withdrawal through the body wall 82. Graspers, for-
ceps or aspiration devices can be used to remove contents
from the retrieval bag. After removal of some or all of the
contents, the retrieval bag 20 can be cinched closed by retract-
ing the actuator.

[0050] By providing the tissue retrieval system with a fold-
able actuator 30 described herein, tissue retrieval systems 10
can be inserted without the use of a separate grasper or appli-
cator. Thus, advantageously, the tissue retrieval systems 10
can be relatively rapidly applied without risking damage to
the tissue bag 20 from some types of grasper tip.

[0051] In some embodiments, tissue retrieval systems can
be configured to be inserted without folding the actuator with
the use of a separate grasper or insertion instrument. For
example, a tissue retrieval system with a tissue retrieval bag in
the open configuration can be advanced through an access
port via a grasper. As described above, it is desirable that in
such aconfiguration it can be desirable that the tissue retrieval
system be sized and configured to be received in a trocar
having a predetermined diameter. The tissue retrieval bag can
then be cinched closed by withdrawing the actuator with
respect to the introducer such that the coupling of the tissue
retrieval bag to the introducer cinches the bag closed as
described above. Accordingly, it 1s contemplated that in some
embodiments a tissue retrieval system can comprise a non-
foldable actuator slidable within an introducer to which the
tissue retrieval bag is coupled as described above.

[0052] Although this application discloses certain pre-
ferred embodiments and examples, it will be understood by
those skilled in the art that the present inventions extend
beyond the specifically disclosed embodiments to other alter-
native embodiments and/or uses of the invention and obvious
modifications and equivalents thereof. Further, the various
features of these inventions can be used alone, or in combi-
nation with other features of these inventions other than as
expressly described above. Thus, it is intended that the scope
of the present inventions herein disclosed should not be lim-
ited by the particular disclosed embodiments described
above, but should be determined only by a fair reading of the
claims that follow.

What is claimed is:
1. A tissue retrieval system comprising:

a tissue retrieval pouch having an open end, a closed end
opposite the open end, and a cuff extending peripherally
around the open end,



US 2012/0089151 Al

an actuator having a first end, a second end opposite the

first end and comprising:

agenerally cylindrical segment between the firstend and
the second end, the cylindrical segment defining a
longitudinal axis of the actuator;

ahoop segment extending from the generally cylindrical
segment to the second end of the actuator, at least a
portion of the hoop segment being positioned within
the cuff of the tissue retrieval pouch; and

a flexible section between the first end and the second
end such that the actuator is foldable at the flexible
section about an axis transverse to the longitudinal
axis between a first configuration in which the hoop
segment extends distally from the generally cylindri-
cal segment and a second configuration in which the
hoop segment extends proximally from the generally
cylindrical segment; and

anintroducer comprising a tubular introducer member hav-

ing a first end, a second end opposite the first end, and a
lumen extending therebetween, wherein the actuator is
slidably disposed in the lumen of the introducer such
that at least a portion of the hoop segment extends from
the second end of the introducer.

2. The tissue retrieval system of claim 1, wherein the actua-
tor further comprises a handle segment extending from the
generally cylindrical segment to the first end of the actuator.

3. The tissue retrieval system of claim 1, wherein the gen-
erally cylindrical segment of the actuator is sized and config-
ured to substantially sealingly engage the lumen of the intro-
ducer.

4. The tissue retrieval system of claim 1, wherein the intro-
ducer comprises a grip section.

5. The tissue retrieval system of claim 1, wherein the hoop
segment comprises a flexible band.

6. The tissue retrieval system of claim 5, wherein the flex-
ible band has a substantially rectangular cross-section.

7. The tissue retrieval system of claim 1, wherein the flex-
ible section of the actuator is biased to the first configuration.

8. The tissue retrieval system of claim 1, wherein the actua-
tor is integrally formed in monolithic construction.

9. The tissue retrieval system of claim 1, wherein the actua-
tor is slidable in the lumen of the introducer from a first
position in which a majority of the hoop segment of the
actuator is positioned outside the introducer and the open end
of the tissue retrieval pouch is in an open state to a second
position in which a majority of the hoop segment is with-
drawn into the lumen of the introducer and the open end of the
tissue retrieval pouch is in a cinched state.

10. A tissue retrieval system comprising:

atissue retrieval bag having an open end, a closed end, and

a cuffextending peripherally around at least a portion of
the open end; and

a foldable actuator having a first end and a second end

opposite the first end, the actuator comprising:

an elongate arm between the first end and the second
end, the elongate arm defining a longitudinal axis of
the actuator; and

a hoop segment extending from the elongate arm to the
second end, the hoop segment biased into an open
state, the hoop segment disposed within the cuffof the
tissue retrieval bag, and the hoop segment being fold-
able about an axis transverse to the longitudinal axis
such that in a folded state the hoop segment and the
tissue retrieval bag extend from the elongate arm in a
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first direction towards the first end, and in an unfolded
state, the hoop segment and the tissue retrieval bag
extend from the elongate arm in a second direction
opposite the first direction away from the first end.
11. The tissue retrieval system of claim 10, further com-
prising an introducer comprising a tubular member having a
first end, a second end opposite the first end, and a lumen
extending therebetween, and wherein the actuator is slidably
disposed in the lumen such that at least a portion of the
elongate arm is disposed within the lumen.
12. The tissue retrieval system of claim 11, wherein the
actuator is slidable within the lumen from a first position in
which substantially all of the hoop segment is disposed out-
side the lumen such that the hoop segment biases the open end
of the tissue retrieval bag into an open state to a second
portion in which at least a portion of the hoop segment is
withdrawn into the lumen such that the cuff of the bag is slid
along the hoop segment to a cinched position.
13. The tissue retrieval system of claim 11, wherein the
introducer comprises a grip positioned on an exterior surface
of the tubular member.
14. The tissue retrieval system of claim 13, wherein the grip
comprises an elastomeric material.
15. The tissue retrieval system of claim 10, wherein the
actuator is unitarily formed in a monolithic construction.
16. The tissue retrieval system of claim 10, wherein the
elongate arm and the hoop segment are joined to one another.
17. The tissue retrieval system of claim 10, wherein the
elongate arm comprises a tubular member having a lumen and
wherein the hoop segment is affixed within the lumen of the
tubular member.
18. The tissue retrieval system of claim 10, wherein the
hoop segment comprises at least one foldable segment.
19. The tissue retrieval system of claim 18, wherein the at
least one foldable segment is defined by a thinned portion of
the hoop segment.
20. The tissue retrieval system of claim 18, wherein the at
least one foldable segment of the hoop segment is adjacent the
elongate arm.
21. The tissue retrieval system of claim 10, wherein the
actuator further comprises a handle segment extending from
the first end to the elongate arm.
22. A tissue retrieval system comprising:
a tissue retrieval pouch having an open end, a closed end
opposite the open end, and a cuff extending peripherally
around the open end,
an actuator having a first end, a second end opposite the
first end and comprising:
agenerally cylindrical segment between the first end and
the second end, the cylindrical segment defining a
longitudinal axis of the actuator; and

ahoop segment extending from the generally cylindrical
segment to the second end of the actuator, at least a
portion of the hoop segment being positioned within
the cuff of the tissue retrieval pouch; and

an introducer comprising a tubular introducer member hav-
ing a first end, a second end opposite the first end, and a
lumen extending therebetween, wherein a portion of the
tissue retrieval pouch is coupled to the second end of the
introducer and wherein the actuator is slidably disposed
in the lumen of the introducer and slidable between an
open position in which a majority of the hoop segment of
the actuator is positioned outside the introducer and the
open end of the tissue retrieval pouch is in an open state
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and a second position in which a majority of the hoop
segment is withdrawn into the lumen of the introducer
and the open end of the tissue retrieval bag is in a cinched
state.

23. The tissue retrieval system of claim 22, wherein the
introducer comprises a coupling coupled to the tissue
retrieval pouch.

24. A method of retrieving tissue comprising:

folding a tissue retrieval system into an insertion configu-

ration, the tissue retrieval system having an actuator and
a tissue retrieval bag, the actuator having a first end, a
second end opposite the first end, a band segment
extending from the second end towards the first end, and
a foldable segment between the second end and the first
end, and the tissue retrieval bag having an open end, a
closed end, and a cuff defining a passage extending
peripherally around the open end, at least a portion of the
band segment of the actuator disposed in the passage,
and the actuator foldable about the foldable segment
between the insertion configuration of the tissue
retrieval system in which the band segment and the
tissue retrieval bag extend from the foldable segment
towards the first end of the actuator and a deployed
configuration of the tissue retrieval system in which the
band segment and the tissue retrieval bag extend from
the foldable segment away from the first end of the
actuator; and
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inserting the tissue retrieval system in the insertion con-
figuration through a surgical access site into a surgical
field.
25. The method of claim 24, wherein inserting the tissue
retrieval system through a surgical access site comprises:
advancing the tissue retrieval system through the surgical
access site; and
positioning the tissue retrieval system such that the tissue
retrieval system achieves the deployed configuration.
26. The method of claim 24, further comprising:
inserting a tissue specimen from the surgical field into the
tissue retrieval bag; and
withdrawing the tissue retrieval bag from the surgical field.
27. The method of claim 26, wherein withdrawing the
tissue retrieval bag from the surgical field comprises:
cinching the cuff of the tissue retrieval bag with respect to
the band segment of the actuator; and
withdrawing the cuff of the tissue retrieval bag from the
surgical access site.
28. The method of claim 27, wherein withdrawing the
tissue retrieval bag from the surgical field further comprises:
uncinching the cuff of the tissue retrieval bag with respect
to the band segment of the actuator; and
removing the tissue specimen from the tissue retrieval bag.
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