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PNEUMOPERITONEUM DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Patent Application Ser. Nos. 61/580,088 filed on Dec.
23,2011, and 61/742,125 on Aug. 3, 2012, the entire content
of which are incorporated herein by reference.

INTRODUCTION

[0002] This invention relates to a pneumoperitoneum
device. The invention also relates to a method of performing
a surgical procedure.

STATEMENTS OF INVENTION

[0003] According to the invention there is provided an arti-
ficial pneumoperitoneum device for tissue isolation and/or
extraction in a laparoscopic procedure.

[0004] Inoneaspecttheinvention provides anapparatus for
use in laparoscopic surgery comprising an inflatable bag hav-
ing an opening to receive tissue.

[0005] In one embodiment the bag comprises a ring ele-
ment that extends around the opening. The ring element is
preferably flexible to facilitate entry through an incision and/
or an instrument access port.

[0006] In one case the ring element comprises an O-ring.
[0007] In one case the apparatus comprises a retainer for
opening the bag.

[0008] The retainer may comprise at least one ring element
which extends at least partially around the opening. The ring
element may be flexible to facilitate entry through an incision
and/or an instrument access port. In one case the ring element
comprises an O-ring.

[0009] In one embodiment the retainer comprises ring
parts.

[0010] There may be two separate ring parts.

[0011] Inone embodiment the apparatus comprises a tether
for each of the ring parts.

[0012] In one aspect the retainer has an insertion configu-
ration and an expanded deployed configuration. The retainer
may be biased into the deployed configuration.

[0013] In one case the bag is foldable for insertion.

[0014] The invention also provides an apparatus compris-
ing a pouch for containing the bag in an insertion configura-
tion. The pouch may be at least partially insertable through an
opening and/or an incision and/or an access port.

[0015] Inone case the apparatus comprises an activator for
delivering the bag from the pouch, on insertion. The activator
may comprise a tab. In one case the activator comprises a
plunger.

[0016] In one embodiment the apparatus comprises a user
tether attached to the bag.

[0017] In one case the bag comprises a neck region. The
neck region may be adjacent to the retainer.

[0018] In one embodiment the bag itself comprises a port.
The port may be an exit port and/or an entrance port. The bag
may comprise a plurality of ports.

[0019] In some embodiments the port comprises a valve.
The valve may comprise a choke valve or a cuff valve. In one
case the valve comprises an elastomeric material such as a
gel.
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[0020] In some embodiments the apparatus comprises a
proximal tether and a distal tether. The distal tether may be
movable relative to the proximal tether.

[0021] In one case the proximal tether comprises a loop
through which the distal tether is movable.

[0022] There may be a lock to restrict movement of the
distal tether. In one case the lock is provided by or on the
proximal and/or the distal tether. The lock may comprises a
projection on the distal tether which is engagable by the
proximal tether.

[0023] Inone embodiment the apparatus further comprises
an access port to which the bag is mounted or mountable. The
access port may comprise a retractor having a distal anchor-
ing element for location within a wound interior, a proximal
member for location externally of a wound opening and a
retractor member extending proximally from the distal
anchoring element to retract laterally the sides of an incision.
[0024] The bag may be mountable to the proximal member
of the retractor.

[0025] Inone embodiment the apparatus further comprises
a cap for closing the proximal side of the retractor. The cap
may comprise an access device for an instrument or a sur-
geons hand/arm. The access device may be mountable to the
proximal member of the retractor.

[0026] The invention also provides apparatus for use in
laparoscopic surgery comprising a bag of the invention and a
retractor. The apparatus may further comprise an access port.
[0027] The invention also provides a viscera retainer com-
prising an apparatus of the invention.

[0028] In another aspect the invention provides a method
for performing a laparoscopic procedure comprising the steps
ofi—

[0029] inserting a bag through an opening;
[0030] inflating the bag;
[0031] delivering tissue into the bag before or after

inflating the bag; and
[0032] carrying out a procedure on the tissue located in
the inflated bag.

[0033] Inoneembodiment the opening is an opening into a
body cavity.
[0034] The opening may be provided, at least in part, by an
incision.
[0035] The method may comprise providing a retractor in
the opening and inserting the bag through the retracted open-
ing.
[0036] The tissue may be delivered into the bag before
inflating the bag.
[0037] The method may comprise the step, either before or
after delivery of the tissue into the bag, of mounting the bag to
the retractor.
[0038] In one embodiment the method comprises passing
an instrument into the inflated bag to carry out a procedure.
[0039] The method may comprise the steps of providing an
access port in the bag and passing an instrument and/or tissue
through the access port.
[0040] In one embodiment the method comprises sealing
the access port prior to and/or subsequent to passage of an
instrument and/or tissue through the access port.
[0041] The device of the invention comprises at least one
instrument seal to effect a seal around at least one instrument
extended through the device, the instrument seal being con-
figured to be arranged in sealing relationship to a body of a
patient. The device preferably has a distal anchoring member
for location within a wound interior. The device preferably
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also has a retractor member extending proximally from the
distal anchoring member to retract laterally the sides of a
wound opening. Preferably the device comprises a first
instrument seal to effect a seal around a first instrument
extended through the device, and a second instrument seal to
effect a seal around a second instrument extended through the
device. By providing the two seal arrangement, this ensures
that insertion or manipulation or removal of the second instru-
ment does not adversely effect the seal around the first instru-
ment. The device may comprise a third instrument seal to
effect a seal around a third instrument extended through the
device. The first instrument seal may be spaced apart from the
second instrument seal. The first instrument seal may be
formed separately from the second instrument seal. The first
instrument seal may have a larger radial dimension than the
second instrument seal. The instrument seal may be a valve.
Alternatively, the seal is of a gelatinous elastomeric material.
[0042] In one case the device comprises a proximal mem-
ber for location externally of a wound opening. The retractor
member may extend at least between the distal anchoring
member and the proximal member. The retractor member
may extend in two layers between the distal anchoring mem-
ber and the proximal member. A first end portion of the
retractor member may be fixed to the proximal member. The
retractor member may be movable relative to the distal
anchoring member. A second end portion of the retractor
member may be movable relative to the proximal member.
The retractor member may extend distally from the proximal
member to the distal anchoring member, may be looped
around the distal anchoring member, and may extend proxi-
mally from the distal anchoring member to the proximal
member. The proximal member may comprise an inner part
and an outer part. The retractor member may extend between
the inner part and the outer part.

[0043] Inanotherembodiment the instrument seal is spaced
proximally of the proximal member. The device may com-
prise at least one connector member to connect the proximal
member to the at least one instrument seal. The connector
member facilitates a degree of lateral movement of the instru-
ment while maintaining the seal. The connector member may
comprise a sleeve. The connector member may be of a later-
ally flexible material. The connector member may be of a
longitudinally rigid material. The connector member may be
of a rubber-like material. The connector member may be of a
longitudinally flexible material.

[0044] Inanother case the instrument seal is mounted to the
connector member. The instrument seal may be releasably
mounted to the connector member. The instrument seal may
comprise a mounting part to mount the instrument seal to the
connector member. The mounting part may be of a rigid
material. The instrument seal may comprise a sealing part to
effect a seal around an instrument extended through the
device, the sealing part being overmoulded over at least part
of the mounting part.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] The invention will be more clearly understood from
the following description of some embodiments thereof,
given by way of example only, with reference to the accom-
panying drawings, in which:—

[0046] FIG.11is an isometric view of a pneumoperitoneum
device according to the invention;

[0047] FIG. 2 is another isometric view of the device of
FIG. 1;
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[0048] FIGS. 3 to 5 are views of another pneumoperito-
neum device according to the invention;

[0049] FIGS. 6 to 18 are diagrams illustrating the use of the
device of FIGS. 1 to 5;

[0050] FIGS. 19 to 20 are diagrams illustrating another use
of the device of FIGS. 1to 5;

[0051] FIGS.23 to 24 are diagrams illustrating a further use
of the device of FIGS. 1t0 5;

[0052] FIGS. 25 to 30 are diagrams illustrating various
ways in which a device according to the invention may be
introduced;

[0053] FIGS. 31 to 35 are diagrams illustrating the device,
in use;

[0054] FIG. 36 is a diagram of another device according to
the invention;

[0055] FIGS. 37 to 45 are diagrams illustrating the device

of FIG. 36, in use;

[0056] FIG. 46 is a diagram of another device according to
the invention;
[0057] FIGS. 47 to 54 are diagrams illustrating the device

of FIG. 46, in use;

[0058] FIG. 55 is a diagram of a further device according to
the invention;
[0059] FIGS. 56 to 63 are diagrams illustrating the device

of FIG. 55, in use;

[0060] FIG. 64 is a diagram of another device according to
the invention;
[0061] FIGS. 65 to 74 are diagrams illustrating the device

of FIG. 64, in use;

[0062] FIG. 75 is a diagram of a device according to the
invention for use as a visceral retainer;

[0063] FIGS. 76 to 78 are diagrams illustrating the device
of FIG. 75, in use;

[0064] FIG. 79 is a diagram of the device of FIGS. 75 to 78
with an associated grommet;

[0065] FIGS. 80 and 81 are diagrams illustrating the device
of FIGS. 75 to 78 in use;

[0066] FIGS. 82 to 87 are isometric views of alternative
grommets;
[0067] FIG. 88 is an isometric view of another device

according to the invention with a multi-lumen access port
removed;

[0068] FIG. 89 is an isometric, partially cut-away view of
the device of FIG. 88 with an access port in position for use;

[0069] FIG.90is anisometric view of adevice according to
the invention.
[0070] FIG. 91 is another view of the device of FIG. 90 with

an access port in position for use;

[0071] FIGS. 92(a) and 92(5) are isometric views of single
lumen access ports for use with the devices of the invention;
[0072] FIG. 93 is an isometric view of a pneumoperito-
neum device according to another embodiment of the inven-
tion with an exit port from the device;

[0073] FIG. 94 is an isometric view of another device simi-
lar to FIG. 93 with a number of exit ports;

[0074] FIG. 95 is an isometric view illustrating devices of
the types of FIGS. 93 and 94, in use;

[0075] FIGS. 96 to 98 are views of various seals that may be
used in association with the device;

[0076] FIGS. 99 to 110 illustrate one method of use of
devices according to the invention;

[0077] FIGS. 111 to 113 are views illustrating a locking
detail of the device of FIGS. 99 to 110;
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[0078] FIGS. 114 to 117 are views of a device according to
the invention, in use in the colon;

[0079] FIG. 118 is an isometric view of another device
according to the invention; and

[0080] FIG. 119 is an isometric view of a further device
according to the invention.

DETAILED DESCRIPTION

[0081] The invention provides an artificial pneumoperito-
neum device for tissue isolation and/or extraction in a laparo-
scopic procedure

[0082] The device is used to safely reduce and remove
resected tissue from within the abdomen via small laparo-
scopic incisions. The bag creates an artificial pneumoperito-
neum containing the specimen and eliminating the dissemi-
nation of tissue and cellular fluids within the peritoneal
cavity. The device facilitates effective and safe isolation of
tissue/organs within an artificial pneumoperitoneum for
improved surgical procedures and subsequent safe tissue
extraction.

[0083] A tissue bag is inserted within the peritoneal cavity
through an incision in the abdominal wall or vagina.

[0084] In one case the bag with one or more openings is
placed within the abdomen. Excised tissue is placed within
the opening of a deflated bag. One or more openings of the
bag are withdrawn outside the abdomen and the bag is
inflated. Instruments including laparoscopic visualization are
placed within the inflated bag that remains within the perito-
neal cavity. The tissue retained within the bag is morcellated/
crushed/reduced and removed. The bag is deflated and
removed with residual tissue/blood/fluids inside. A major
advantage is that the tissue to be removed is retained in the
bag which prevents potentially harmful material such as can-
cerous cells from being released in the body cavity.

[0085] Referring to the drawings, and initially to FIGS. 1
and 2 thereof, there is illustrated an apparatus for use in
laparoscopic surgery comprising a bag 1 having an opening 2
to receive tissue and a ring element 3 extending around the
opening 2. The bag is inflatable.

[0086] Referringto FIGS. 3 to 5, there is illustrated another
bag device according to the invention which is similar to the
bag device of FIGS. 1 and 2 and like parts are assigned the
same reference numerals. In this case the bag has a necked
region 5 to reduce the amount of material near the ring 3. This
facilitates attachment of the bag to an external element.
[0087] The bag device 1 is suitable for use during laparo-
scopic surgery to facilitate procedures on tissue in an insuf-
flated cavity while maintaining pneumoperitoneum.

[0088] Thebagdevice1 may be mounted to a retractor. One
such retractor comprises a distal anchoring ring 10, a retractor
member such as a sleeve 11, and a proximal ring assembly 12.
[0089] One such retractor is described in US 2005-0090717
A, the entire contents of which are incorporated herein by
reference. The distal anchoring ring is located within a wound
interior, in use. In this case the distal anchoring ring is pro-
vided in the form of an O-ring. The proximal ring assembly 12
is located externally of a wound opening, in use. The retractor
member 11 may be employed to retract laterally the sides of
a wound opening. In this case the retractor member is pro-
vided in the form of a sleeve.

[0090] The proximal end of the retractor is closable by a cap
which in this case comprises an instrument access device 30
which may have a number of instrument ports 31 to effect a
seal around an instrument extended through the device 30.
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The instrument access device 30 may be releaseably mount-
able to the proximal ring assembly 12. At least some of the
instrument ports may include a stalk 32 which is laterally
flexible and longitudinally rigid.

[0091] FIG. 6 illustrates an instrument 51 being introduced
under vision provided by a camera 52 through an instrument
access port.

[0092] FIG. 7 shows an organ or tissue such as an uretus 35
which has been severed from it’s retaining structures.
[0093] FIG. 8 illustrates the bag device being inserted into
the abdominal cavity at the beginning of a procedure or as and
when required. The bag is inserted in a small flattened state
for ease of insertion through a small opening such as an
incision. The bag may also be introduced through a valve
without the need to remove the access cap 30. One such
arrangement is illustrated in FIG. 10.

[0094] When the bag is inserted it is opened up (FIG.9). An
organ is then readily manipulated for insertion into the bag as
illustrated in FIG. 11. The rigidity of the O-ring 3 keeps the
bag open to facilitate insertion of an organ.

[0095] FIG. 12 shows the organ located in the bag and the
O-ring 3 being grasped to facilitate manipulation of the bag
towards the opening. The O-ring 3 is pulled out through the
opening (FIG. 13) and the bag is mounted to the proximal ring
assembly and the cap is mounted to the proximal assembly
(FIG. 14). FIG. 15 illustrates the device in place with an organ
enclosed within the bag.

[0096] The bag is then inflated through an insufflation port
40. The inflation of the bag has the additional benefit of
applying a retracting force to the materials outside the bag
thereby creating additional space (FIG. 16).

[0097] FIG. 17 shows an organ being worked on in the
inflated bag. In this case the organ is morcellated. The mate-
rial is all retained safely within the bag and is not released into
the cavity which could cause major difficulties.

[0098] When the organ has been morcellated the bag is
readily removed through the original opening. All waste,
blood, tissue and the like are safely removed and sealed
within the bag.

[0099] FIG. 19 shows the bag device being inserted through
a standard naked incision. Once the specimen has been
inserted into the bag (FIG. 20) the ring 3 is pulled back out
through the incision (FIG. 21) and a trocar 60 is inserted to
create a gas seal (FIG. 22). It may also be possible to insert the
bag device directly through a trocar.

[0100] Inall cases there may be one or more access trocars
used in addition to the primary port. Thus, the invention
includes procedures which involve two or more incision lap-
aroscopy.

[0101] For example, FIGS. 23 and 24 show one arrange-
ment in which an additional trocar 70 is inserted. In some
cases, the additional trocar 70 may be extended through the
bag whilst maintaining a seal.

[0102] A bag is illustrated which has some depth which is
preferred. However, a flat material can be used to form a
holder in situ and the edges of the material pulled out through
an incision and sealed outside, for example by an access
device.

[0103] Theinvention provides a method of inserting a large
bag into the abdominal cavity to allow the insertion of a
specimen into the bag. The bag is then sealed and inflated and
procedure carried out within the bag.

[0104] FIGS. 25 to 30 show various ways a bag 79 may be
introduced into the abdomen.
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[0105] In FIG. 25 the device may be inserted directly
through an incision 80.

[0106] Referring to FIG. 26 the device may be inserted
through a trocar 81.

[0107] In FIG. 27 a device may be inserted through a base
retractor 82.

[0108] Referring to FIG. 28 a device may be inserted
through a low profile port 83.

[0109] As shown in FIG. 29 the device may be inserted
through a Multi-port device 84. The multiport device may, for
example, be of the type described in U.S. Pat. No. 8,187,178
or US20110071389A, the entire contents of which are incor-
porated herein by reference.

[0110] Referring to FIG. 30 the device may be inserted
through the base 85 of a multi-port device.

[0111] As illustrated in FIG. 31, once the bag 79 has been
inserted the specimen is placed inside.

[0112] FIG.32thelip of thebag79 is pulled out through the
opening.

[0113] FIG. 33 the bag 79 is sealed by re-inserting the
trocar 60, replacing the cap or inserting a morcallator 78. If
necessary an extra seal may be applied to the neck of the bag
79.

[0114] As shown in, FIG. 34, once the bag is inflated addi-
tional trocars may be inserted into the abdomen as normal and
pierced through the bag 79. FIG. 34 also shows a morcallator
78 inserted through a trocar 60.

[0115] FIG. 35 shows the morcallator 78 being inserted
without the need for a trocar. A sealing ring 77 may be applied
around the shaft of the morcallator 78 if necessary to hold
back gas.

[0116] Referring to FIGS. 36 to 45 a method of inserting a
large bag 100 into an abdominal cavity which may automati-
cally open to allow the insertion of a specimen is illustrated.
The bag 100 is foldable and has a top opening 105 which may
be biased into the open configuration by retaining elements
which in this case comprise semi-circular ring parts 101, 102
which have attached tether elements 104, 103 respectively. A
pouch 110 is used to house the bag 100 in a folded/retracted
configuration. The pouch 110 has a grasping tab 111 and a
pull string 115.

[0117] FIG. 36 illustrated the main components of the auto-
matically opening bag device.

[0118] FIG. 37 illustrates a folded bag 100 inside the pouch
110. In FIG. 38 the pouch 110 is inserted into the abdominal
cavity with the aid of the grasping tab 111. When the pouch is
inside, the distal pull tether 104 is pulled forward and the bag
100 is released. A rear pull string 115 is pulled in the opposite
direction to aid release.

[0119] Referring to FIG. 40, it will be noted that as the
distal end of the bag 100 is pulled forward the rear of the bag
100 is pulled in the opposite direction as it is attached to the
pouch 110 with the connecting tether 15. This action opens
the mouth of the bag sufficient to ease the inserting of speci-
mens.

[0120] FIG. 41 shows specimens being placed on top of the
bag opening 105.

[0121] Referringto FIG. 42, by pulling the distal pull tether
104 back and over the specimen, the bag 100 begins to unroll
and the specimen travels deeper insider the bag. Referring to
FIG. 43, as the front and back retaining elements 101, 102 of
the bag opening are pulled outwards, the specimen travels
further into the bag.
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[0122] FIG. 44 shows the rim of the bag being opened up
and the incision being cleared of excess bag material.

[0123] Referring to FIG. 45, the opening is re-sealed by
attaching a cap, by inserting a trocar, or by inserting a mor-
callator through the opening.

[0124] Referring to FIGS. 46 to 54 there is illustrated
another device according to the invention. The device is simi-
lar to that of Fig, 36 to 45 and like parts are assigned the same
reference numerals. In this case a bag 120 is housed within a
cartridge 121 for delivery and automatically opens when it
exits the cartridge on insertion into the abdominal cavity. In
this case the ring part 102 remains attached to the cartridge
121. A tether 125 extends between the distal end of the car-
tridge 121 and the ring element 102. The ring element 101 has
atether element 126 which is grasped by an instrument 127 to
pull the bag 120 from the cartridge 121.

[0125] FIGS. 46 to 54 show the bag 120 housed in the
cartridge 121 which can be inserted into a valve on an access
port/trocar 130. The cartridge 121 remains in place during the
procedure.

[0126] Referring to FIG. 46, the loaded cartridge 121 is
placed through a valve on the port 130. FIG. 47 shows the
distal pull tether 126 that is positioned so that it is easily
grasped with an instrument 127. In FIG. 48 an instrument 127
is inserted and the pull tether 126 is grasped.

[0127] Referring to FIG. 49, as the grasper 127 is pushed
forward the bag 120 is released from the cartridge 121. As
shown in FIG. 50, once the bag is in far enough, the tether 125
which connects the back side of the bag 120 to the cartridge
121 begins to open the bag up.

[0128] Referringto FIG. 51, when the mouth of the bag 120
is sufficiently open a specimen may be placed inside. When
the distal pull tether 126 is pulled back as illustrated in FIG.
52 this forces the bag to unroll and the specimen to travel
deeper into the bag.

[0129] Referring to FIG. 53, the cap/trocar 130 is then
removed and the rim of the bag 120 is pulled out through the
incision and mounted to the retractor 135. FIG. 54 shows the
cap, trocar or morcallator reconnected. The bag 120 is then
inflated.

[0130] Referring to FIGS. 55 to 63, there is illustrated a
removable cartridge 140 with a manually opened bag 141 for
insertion through a single port 142. These drawings illustrate
amethod of inserting a large bag 141 which will be manually
opened by the user when inserted into the abdominal cavity.
FIGS. 55 to 63 show a bag 141 housed in a cartridge 140
which plugs into a valve 142 on an access port/trocar. The bag
is ejected from cartridge 140 using a plunger 145 and the
cartridge 140 is removed.

[0131] Referring to FIG. 55, the bag 141 is loaded into a
cartridge 140 which is then inserted through a valve 142 on
the port/trocar. When the cartridge 140 is in place of the
plunger 145 is inserted through the proximal end of the car-
tridge 140 as illustrated in FIG. 56. Pushing the plunger 145
down as illustrated in FIG. 57 forces the bag 141 to eject into
the abdominal cavity.

[0132] Referring to FIG. 58, when the bag 141 has been
ejected, the cartridge 140 may be removed, leaving an acti-
vation tether 147 in place. An instrument 148 is inserted as
illustrated in FIG. 59 and the instrument is used to grasp the
distal pull tether 149 which is attached to the front band 101
on the bag 141.

[0133] Referring to FIG. 60, the specimen is then lifted into
the open mouth of the bag 141. The surgeon can control the
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mouth of the bag 141using the activation tether 147. When
both the front and the back ring elements 101, 102 of the bag
141 are grasped as illustrated in FIG. 61, the bag 141 can be
pulled towards the incision, forcing the specimen to travel
deeper into the bag 141.

[0134] FIG. 62 shows the valve/trocar being removed and
the rim of the bag being pulled out through the incision. In
FIG. 63, the rim of the bag 141 is opened up, and the valve/
trocar are replaced to seal the bag 141. The bag 141 is then
inflated and the procedure carried out within.

[0135] Referring to FIGS. 64 to 74 there is illustrated a
removable cartridge 150 with a manually opened bag 151
(laparoscopic). These drawings show a method of inserting a
large bag 151 which can be manually opened by the user
when inserted into the abdominal cavity.

[0136] Referring to FIG. 64, the loaded cartridge 150 is
inserted through a pre-made incision. When the cartridge 150
is in place a plunger 152 is inserted as illustrated in FIG. 65.
The plunger 152 is pushed all the way down and the bag 151
is ejected as shown in FIGS. 66 and 67.

[0137] Referring to FIG. 68 an instrument 155 is inserted
through a trocar/access port 156 and is used to grasp a distal
pull tether 157 which is attached to the front band on the bag.
Once the distal tether is held, pulling on the activation tether
opens the mouth of the bag and forces the excess material to
unroll. The specimen may now be lifted into the open mouth
of the bag as shown in FIG. 69. The surgeon can control the
mouth of the bag to some degree with an activation tether 158.

[0138] Referring to FIG. 70, with the back end of the bag
151 grasped, the bag can be pulled towards the incision,
forcing the specimen to travel deeper into the bag 151. The
valve/trocar is removed and the rim of the bag is pulled out
through the incision as illustrated in FIG. 71. The rim of the
bag is opened up, and the morcallator is reinserted to seal the
bag as shown in FIG. 72. The bag is then inflated and the
procedure carried out within.

[0139] As illustrated in FIGS. 73 and 74, when the bag is
inflated trocars 159 can be pierced through to allow access for
additional instruments 160.

[0140] Referring to FIGS. 75 to 87 there is illustrated the
use of a bag 170 as described above as a visceral retainer. The
bag 170 is first inserted and positioned where required (FIG.
75). As the bag 170 is inflated surrounding structures and
organs are retracted as shown in FIG. 76.

[0141] As shownin FIGS. 77 and 78, it may be of benefit to
fill, or partially fill the bag 170 with a liquid. These benefits
may include: 1) The specimen floats to the top of the bag and
therefore the risk of bag damage at the base may be reduced.
2) Liquid may reduce smoke build up in the bag. 3) Blood will
be diluted and may therefore allow for enhanced visibility.

[0142] Referring to FIG. 79, when the bag 170 is in place
and the neck has been pulled through the incision there is
often a lot of excess material in the incision. A grommet 175
may be inserted through the bag/incision to keep excess mate-
rial away from the incision as illustrated in FIG. 80. This will
help prevent damage to the bag and aid visibility and gas flow.
With the grommet 175 in place instruments can be inserted
with ease as shown in FIG. 81.

[0143] The grommet 175 may be used with multiport or
single port access devices (FIG. 82).

[0144] Insome cases the grommet 175 have an insufflation/
desufflation line 176 built in (FIG. 83).
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[0145] Asillustrated in FIG. 84 the grommet may include a
series of slits 177 which allow it to conform to various inci-
sion dimensions.

[0146] The grommet may include a valve system 178 as
illustrated in FIG. 85.

[0147] An instrument locking mechanism 179 may also be
included (FIG. 86).

[0148] Insome cases, asillustrated in FIG. 87, the grommet
may have a series of lumen 180 to aid with ventilation/insuf-
flation.

[0149] Referring to FIGS. 88 and 89 there is illustrated a
bag device 200 according to the invention. In this case, the
bag 200 is shown in the inflated configuration within a body
cavity such as the abdomen. A tissue sample 201 is contained
within the bag. An incision is made in the abdomen 202 and
the incision is retracted using a retractor 203 as described
above. In this case the retractor has an outer proximal ring 204
and a multilumen access port 205 is releasable mounted to the
ring 204. The bag 200 extends through the retracted incision
and terminates in a retainer ring 206.

[0150] FIGS. 90 and 91 illustrate a bag device similar to
that shown in FIGS. 88 and 89 but in this case a single
instrument lumen access port is mountable to a proximal part
100 of the retractor assembly. The access port 211 may have
a cannula section that extends through the retractor or may be
an access port 212 with a short proximal leg.

[0151] The bag device may itself have an access port to
facilitate passage of instruments into and out of the bag and/or
to facilitate passage of a tissue sample into the bag.

[0152] Referring to FIG. 93 the bag has a single access port
220. However, there may be a plurality of such access ports as
illustrated in FIG. 94. Passage of a tissue sample 225 through
an access port 220 is illustrated in FIG. 95. The access port
220 may be provided with any suitable valve such as a choke
valve, for example, for example a drawstring 226 as illus-
trated in FIG. 96, a cuff valve 227 as illustrated in FIG. 97, or
an elastomeric valve 228 as illustrated in FIG. 98. The valve
228 may be of any suitable plastics, rubber or gel material.
[0153] Referring to FIGS. 99 to 110 there is illustrated
various steps in methods involving the use of the bag devices
ofthe invention. In the example illustrated the device is of the
type described above. The methods involve the use of a bag
device 250, a retractor 251, an external access port system
252 and is used to access tissue 253 such as a specimen or an
organ through an opening 254 in the body, in this particular
case in the abdomen 255. The bag device has a delivery
configuration in which it is housed in a retracted condition in
a cartridge 260. A plunger 261 is used to deliver the retracted
bag device out of the cartridge 260. The bag device 250 has an
opening which is biased into an open configuration by a
retainer ring 265. The ring 265 may be of a shape memory
material as described above. A proximal tether which in this
caseis in the form ofaring orloop 267 is provided on one side
ofthe ring 265 and a distal tether 268 extends from the side of
the ring 265 generally opposite to the proximal tether 267.
[0154] In FIG. 99 the bag device is placed in the delivery
configuration in the cartridge or pouch 260. In this case the
access port device 252 is in situ on top of the retractor 251 and
the cartridge 260 is inserted through one lumen of the access
port (FIG. 100). The plunger 261 is used to push the bag
device 250 out of the cartridge 260 (FIG. 101). In this par-
ticular case the bag device is not tethered to the user, on
delivery. On delivery into the body cavity, such as the abdo-
men, the retractor ring is free to move to its normally



US 2013/0184536 Al

expanded configuration in which it opens up the bag opening
(FIG. 102). The bag is folded in the delivery configuration.
Using various instruments 270 a clinician manipulates a tis-
sue specimen, organ or the like and then delivers it into the
bag 250 through the open mouth of the bag (FIGS. 103, 104).
FIGS. 105 and 106 illustrate one particular way in which the
bag containing the tissue is retrieved. A grasper type instru-
ment 275 is led through the proximal tether loop 267 and is
used to grasp the distal tether 268 (FIG. 105). The distal tether
268 is pulled through the proximal tether loop 267 which
ensures that the clinician has control over the bag as it is
moved up towards the body opening (FIG. 106). As the retain-
ing ring 265 engages with the retractor 251 it retracts allowing
it to be pulled up through the body opening (FIG. 107). The
access port 252 is removed and the retaining ring 265 is again
free to expand (FIG. 108).

[0155] The access port 252 is re-attached and the bag is
inflated to increase the operative field. The tissue sample can
then readily by worked on (FIGS. 109, 110) without the risk
of any potentially harmful material being released into the
body cavity.

[0156] In some cases there may be a lock feature which
prevents movement of one tether relative to the other in some
directions. One such lock feature is illustrated in FIGS. 111 to
113. The distal tether has a one-way step feature 280 which
permits the distal tether to pass through the proximal loop
tether but once it has passed through this reverse movement is
prevented as illustrated in FIG. 113. This ensures even greater
control on the movement of the retaining ring 265 to aid
closing of the bag as the ring 265 is being withdrawn.

[0157] As discussed above, the devices of the invention
may be used in any suitable body cavities. One such use is in
the colon and one embodiment for this use is illustrated in
FIGS. 114 to 117. The device may be inserted as described
above. Once in place and inflated a clinician can inspect the
wall of the colon for any unusual features such as a growth.
One such growth 280 is illustrated in FIG. 115. In this case,
when a growth 280 is identified some or all of the growth 280
may be accessed by cutting a hole in the wall of the bag which
remains in place by virtue of its engagement with the rest of
the colon. Using various instruments, at least a portion of the
growth 280 can be excised and removed through the bag. As
in the other embodiments described a major advantage is that
the tissue to be removed is retained in the bag which prevents
potentially harmful material such as cancerous cells from
being released in the body cavity.

[0158] Referringto FIG. 118 there is illustrated another bag
device 400 of the invention. The bag device has a neck region
401 between a retaining ring 402 and the main body of the
bag. Because the retaining ring 402 is of smaller diameter
than that of the bag it is more easily inserted through an access
port.

[0159] FIG. 119 illustrates another bag device 410 and
shows how the main body of the bag may be folded in the
retracted delivery configuration.

[0160] Various features of the invention are described and
illustrated. It will be appreciated that at least some of the
features described in relation to one embodiment may be used
not only in the embodiment specifically described but also in
other appropriate embodiments.

[0161] The invention is not limited to the embodiments
hereinbefore described, with reference to the accompanying
drawings, which may be varied in construction and detail.
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1. Apparatus for use in laparoscopic surgery comprising an
inflatable bag having an opening to receive tissue.

2. Apparatus as claimed in claim 1 comprising a retainer for
opening the bag.

3. Apparatus as claimed in claim 1 wherein the retainer
comprises at least one ring element which extends at least
partially around the opening.

4. Apparatus as claimed in claim 3 wherein the ring ele-
ment is flexible to facilitate entry through an incision and/or
an instrument access port.

5. (canceled)

6. Apparatus as claimed in claim 2 wherein the retainer
comprises ring parts.

7. Apparatus as claimed in claim 4 comprising two separate
ring parts.

8. Apparatus as claimed in claim 6 comprising a tether for
each of the ring parts.

9. Apparatus as claimed in claim 2 wherein the retainer has
an insertion configuration and an expanded deployed con-
figuration.

10. Apparatus as claimed in claim 9 wherein the retainer is
biased into the deployed configuration.

11. (canceled)

12. Apparatus as claimed in claim 1 comprising a pouch for
containing the bag in an insertion configuration, wherein the
pouch is at least partially insertable through an incision and/
or an access port.

13. (canceled)

14. Apparatus as claimed in claim 12 comprising an acti-
vator for delivering the bag from the pouch, on insertion.

15. Apparatus as claimed in claim 14 wherein the activator
comprises a tab or a plunger.

16. (canceled)

17. Apparatus as claimed in claim 1 comprising a user
tether attached to the bag,

18. Apparatus as claimed in claim 2 wherein the bag com-
prises a neck region.

19. Apparatus as claimed in claim 18 wherein the neck
region is adjacent to the retainer.

20. Apparatus as claimed in claim 1 wherein the bag com-
prises one or more ports.

21-23. (canceled)

24. Apparatus as claimed in claim 20 wherein the port
comprises a valve.

25. Apparatus as claimed in claim 24 wherein the valve
comprises a choke valve or a cuff valve.

26. Apparatus as claimed in claim 24 wherein the valve
comprises an elastomeric material.

27. Apparatus as claimed in claim 2 wherein the apparatus
comprises a proximal tether and a distal tether.

28. Apparatus as claimed in claim 27 wherein the distal
tether is movable relative to the proximal tether.

29. Apparatus as claimed in claim 28 wherein the proximal
tether comprises a loop through which the distal tether is
movable.

30. Apparatus as claimed in claim 28 comprising a lock to
restrict movement of the distal tether.

31. Apparatus as claimed in claim 30 wherein the lock is
provided by or on the proximal and/or the distal tether.

32. Apparatus as claimed in claim 31 wherein the lock
comprises a projection on the distal tether which is engagable
by the proximal tether.

33. Apparatus as claimed in claim 1 further comprising an
access port to which the bag is mounted or mountable.



US 2013/0184536 Al

34. Apparatus as claimed in claim 33 wherein the access
port comprises a retractor having a distal anchoring element
for location within a wound interior, a proximal member for
location externally of a wound opening and a retractor mem-
ber extending proximally from the distal anchoring element
to retract laterally the sides of an incision.

35. Apparatus as claimed in claim 34 wherein the bag is
mountable to the proximal member of the retractor.

36. Apparatus as claimed in claim 34 further comprising a
cap for closing the proximal side of the retractor

37. Apparatus as claimed in claim 36 wherein the cap
comprises an access device for an instrument or a surgeons
hand/arm.

38. Apparatus as claimed in claim 37 wherein the access
device is mountable to the proximal member of the retractor.

39-41. (canceled)

42. A method for performing a laparoscopic procedure
comprising the steps of:—

inserting a bag through an opening;

inflating the bag;

delivering tissue into the bag before or after inflating the

bag; and

carrying out a procedure on the tissue located in the inflated

bag.

43-50. (canceled)
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