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WOUND RETRACTOR DEVICE

[0001] This application is a Continuation of U.S. applica-
tion Ser. No. 13/655,286, filed Oct. 18, 2012, which is a
Continuation of U.S. application Ser. No. 12/426,438, filed
Apr. 20, 2009, now U.S. Pat. No. 8,317,691, which is a
Continuation of U.S. application Ser. No. 10/678,653, filed
Oct. 6, 2003, now U.S. Pat. No. 7,559,893, which is a Con-
tinuation-In-Part of U.S. application Ser. No. 10/133,979,
filed Apr. 29, 2002, now U.S. Pat. No. 6,846,287, which is a
Continuation of U.S. application Ser. No. 09/801,826, filed
Mar. 9, 2001, now abandoned, which is a Continuation of
International Application No. PCT/IE99/0022, filed Dec. 1,
1999.

[0002] U.S. application Ser. No. 10/678,653 is also a Con-
tinuation-In-Part of U.S. application Ser. No. 10/374,523,
filed Feb. 27, 2003, now U.S. Pat. No. 7,445,597, which is a
Continuation of U.S. application Ser. No. 09/849,341, filed
May 7, 2001, now U.S. Pat. No. 6,582,364, which is a Con-
tinuation of U.S. application Ser. No. 09/688,138, filed Oct.
16, 2000, now. U.S. Pat. No. 6,254,534.

[0003] U.S. application Ser. No. 10/678,653 also claims
benefits of priority of U.S. Provisional Application No.
60/415,780, filed Oct. 4, 2002, 60/428,215, filed Nov. 22,
2002, and U.S. Provisional Application No. 60/490,909, filed
Jul. 30, 2003.

[0004] U.S. application Ser. No. 09/688,138 also claims the
benefits of priority of European Application No. 00650010,
filed Feb. 18, 2000, Application No. 991053, filed Dec. 16,
1999, in Ireland, Application No. 990861, filed Oct. 14, 1999,
in Ireland.

[0005] International Application No. PCT/IE99/0022 also
claims the benefits of priority of Application No. 990111,
filed Feb. 15, 1999, in Ireland, and Application No. 980997,
filed Dec. 1, 1998, in Ireland.

[0006] All of the above-listed applications are incorporated
herein by reference in their entireties.

INTRODUCTION

[0007] The invention relates to a retractor. In particular the
invention relates to a retractor for retracting the margins of an
incision or a natural bodily orifice to provide maximum expo-
sure of an organ or body structures for examination and/or
access for surgical procedures, while also providing protec-
tion for the exposed sides of the incised tissue.

[0008] Various retractors are known. Some known retrac-
tors are difficult and cumbersome to use, and/or are relatively
expensive. In addition, some known retractors are limited to
use with a particular size of incision and a particular patient
anatomy.

[0009] This invention is directed towards providing an
improved wound retractor which will overcome at least some
of these problems, and in addition provide a means of wound
protection during a surgical procedure.

STATEMENTS OF INVENTION

[0010] According to the invention there is provided a
wound protector and retractor device comprising:

[0011] alongitudinal axis;

[0012] a distal member;

[0013] a proximal member; and

[0014] a sleeve extending at least between the distal

member and the proximal member,
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[0015] the sleeve having a proximal gripping portion for
pulling the sleeve upwardly to shorten an axial extent
located between the distal member and the proximal
member.

[0016] In the device, on release of the gripping portion the
shortened axial extent between the distal member and the
proximal member is substantially maintained without a
requirement for an additional locking device.

[0017] Inoneembodiment the proximal gripping portion is
provided at a proximal end portion of the sleeve. The gripping
portion may be reinforced by a reinforcing arrangement such
as a gripping ring. The gripping ring may be mounted to the
sleeve.

[0018] In one embodiment the sleeve is fixed to the proxi-
mal member at a first end portion and is movable over the
proximal member at a second end portion. The sleeve may be
axially slidable over the proximal member at the second end
portion.

[0019] In another embodiment the second end portion of
the sleeve is slidingly received over a portion of the proximal
member to allow relative movement between the sleeve and
the proximal member to shorten the axial extent of the sleeve
located between the distal member and the proximal member.
The portion of the proximal member that slidingly receives
the sleeve may include an outer portion of the proximal mem-
ber. The second end portion of the sleeve may be biased
against the proximal member.

[0020] Inoneembodiment the proximal member is located
within the sleeve.

[0021] The proximal member may form a part of a securing
arrangement configured to substantially fix the axial extent of
the sleeve located between the distal member and the proxi-
mal member at a desired length.

[0022] The sleeve may extend from the proximal member,
around the distal member, and has a return section outside of
the proximal member, the return section providing the proxi-
mal gripping portion.

[0023] In one embodiment the distal member comprises a
distal ring which may be an O-ring.

[0024] The distal ring may be formed of an elastomeric
material.
[0025] In one embodiment the proximal member com-

prises a proximal ring which may be an O-ring,
[0026] The proximal ring may be relatively rigid with
respect to the distal ring.

[0027] Inone embodiment the sleeve is of a pliable mate-
rial.
[0028] The wound protector and retractor device may com-

prise a guide member for a proximal portion of the sleeve.
[0029] The sleeve may extend between the guide member
and the proximal member.

[0030] The guide member may comptise a receiver for the
proximal member. For example, the guide member may have
an inwardly facing recess defining a receiver for the proximal
member. In one case the proximal member comprises a proxi-
mal ring and the recess has a shape which is complementary
to that of the proximal ring, for example the recess may be
substantially C-shaped in transverse cross section.

[0031] In another embodiment a lock may be provided for
locking the guide member to the proximal member. The guide
member may be engagable with the proximal member to
provide the lock.

[0032] In some cases the guide member may be an inter-
ference fit with the proximal member.
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[0033] Inone embodiment, on retraction of an incision the
sleeve defines an excess sleeve portion extending between the
proximal member and the gripping portion.

[0034] The excess sleeve portion may be removed. Alter-
natively the excess sleeve portion is inserted through the
retractor and in this case may define an organ retainer.
[0035] Alternatively the excess sleeve portion is configured
to form a seal such as a forearm seal or an instrument seal.
[0036] The seal may comprise an iris valve.

[0037] In one embodiment the device comprises a guide
member for a proximal portion of the sleeve and the excess
sleeve material is mounted to the guide member. The excess
sleeve material together with the guide member may define a
chamber. The chamber may have an inflation port. In one
case, on inflation, the chamber defines a seal for an object
such as a surgeon’s forearm or an instrument shaft.

[0038] In one embodiment the device comprises a first
proximal mounting member and a second proximal mounting
member between which at least portion of a sleeve extends.
The first and second mounting members may be movable
relative to one another.

[0039] The mounting members may be movable axially
relative to one another and/or the mounting members are
rotationally movable relative to one another.

[0040] In one arrangement the mounting members are
movablerelative to one another to configure at least portion of
the proximal portion of the sleeve to form a seal. The mount-
ing members may be movable to twist the sleeve to form an
iris.

[0041] Inoneembodiment the device comprises a biassing
member for biassing the seal into a desired configuration such
as a closed configuration.

[0042] The biassing member may be a spring such as a coil
spring.
[0043] In one embodiment the device further comprises a

lock for locking the first and second mounting members
together.

[0044] The second mounting member may be engagable
with the first mounting member to provide the lock. The lock
may be provided by snap fitting engagement between the
mounting members. Alternatively one mounting member is
an interference fit with the other mounting member to provide
the lock.

[0045] In one case the sleeve which extends between the
mounting members is a proximal portion of the retracting
sleeve.

[0046] In another case the sleeve which extends between
the mounting members is a connecting sleeve which is sepa-
rate from the retracting sleeve.

[0047] The first mounting member may comprise a ring
member.
[0048]
member.
[0049] In oneembodiment the wound protector and retrac-
tor device further includes a valve.

[0050] The valve may be attached to the retractor device.
[0051] 1In one case the valve is attached to the proximal
portion of the sleeve.

[0052] Inanother case a connector is provided between the
device and the valve. The connector may comprise a connec-
tor sleeve. The connector sleeve may be of substantially fixed
length.

[0053] In one embodiment a flexible joint is provided
between the valve and the device.

The second mounting member may comprise a ring
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[0054] Inanother embodiment a malleable joint is provided
between the valve and the device. Inthis case the valve may be
offset with respect to the longitudinal axis of the wound
retractor.

[0055] In one embodiment the malleable joint is provided
by a malleable connecting sleeve section. The malleable con-
necting sleeve section may be of corrugated configuration.

[0056] In one embodiment the valve is a lip seal.

[0057] Alternatively the valve is an iris seal.

[0058] The valve may be a forearm seal or an instrument
seal.

[0059] In one embodiment the device comprises a release

arrangement for releasing the device from a retracting con-
figuration. The release arrangement may comprise a pulling
device. The pulling device may be coupled to the distal mem-
ber. The pulling device may comprise a pull cord or a ribbon.
[0060] In another aspect the invention provides a wound
protector and retractor device comprising:

[0061] alongitudinal axis;

[0062] a distal member;

[0063] a proximal member; and

[0064] a sleeve extending at least between the distal

member and the proximal member,

[0065] the sleeve, on retraction of an incision, defining
an excess sleeve portion extending proximally from the
proximal member.

[0066] Inoneembodiment the excess sleeve portion is con-
figured to form a seal such as a forearm seal or an instrument
seal. The seal may comprise an iris valve.
[0067] In a further aspect the invention provides a wound
protector and retractor device comprising:

[0068] alongitudinal axis;

[0069] a distal member;

[0070] a proximal member; and

[0071] a sleeve extending at least between the distal

member and the proximal member,

[0072] the device further comprising a first proximal
mounting member and a second proximal mounting
member between which at least portion of a sleeve
extends.

[0073] The first and second mounting members may be
movable relative to one another. The mounting members may
be movable axially relative to one another and/or the mount-
ing members are rotationally movable relative to one another.
In one case the mounting members are movable relative to
one another to configure at least portion of the proximal
portion of the sleeve to form a seal. The mounting members
may be movable to twist the sleeve to form an iris. The device
may comprise a biassing member for biassing the seal into a
desired configuration such as a closed configuration.

[0074] In another aspect the invention provides a surgical
device comprising a wound retractor, a valve and a connector
between the wound protector and the valve, the wound retrac-
tor comprising:

[0075] alongitudinal axis;

[0076] a distal member;

[0077] aproximal member; and

[0078] a sleeve extending at least between the distal

member and the proximal member.
[0079] The connector may comprise a connector sleeve
which may be of substantially fixed length. The connector
may comprise a flexible joint between the valve and the
retractor. Alternatively the connector comprises a malleable
joint between the valve and the retractor. The valve may be
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offset with respect to the longitudinal axis of the wound
retractor. The malleable joint is provided by a malleable con-
necting sleeve section. The malleable connecting sleeve sec-
tions may be of corrugated configuration.

[0080] In another aspect the invention provides a method
for retracting an incision comprising the steps of:

[0081] making an incision in a patient;

[0082] providing a wound retractor comprising a longi-
tudinal axis, a distal member, a proximal member, and a
sleeve extending at least between the distal member and
the proximal member, the sleeve having a proximal grip-
ping portion;

[0083] inserting the distal member through the incision
such that the sleeve extends through the incision and the
proximal member is located outside of the incision;

[0084] gripping the gripping portion of the sleeve and
pulling the sleeve upwardly to shorten an axial extent of
the sleeve located between the distal member and the
proximal member.

[0085] In one embodiment, on release of the gripping por-
tion the shortened axial extent of the sleeve between the distal
member and the proximal member is substantially main-
tained.

[0086] The sleeve may be fixed to the proximal member at
a first end portion and extending over the proximal member at
a second end portion, and the method comprises moving the
sleeve over the proximal member as the sleeve is pulled
upwardly to shorten the axial extent of the sleeve located
between the distal member and the proximal member. The
method may comprise the step of moving the sleeve relative
to the proximal member including sliding a portion of the
sleeve against a radially outer portion of the proximal mem-
ber.

[0087] In one embodiment a portion of the sleeve located
between the distal member and the proximal member
includes two material layers. The sleeve may be wrapped
around the distal member to form the two material layers.
[0088] The method may comprise sealing the wound
retractor, for example by attaching a seal to the wound retrac-
tor, by releaseably mounting a seal to the wound retractor. A
seal may be mounted a proximal end of the wound retractor.
A seal may be mounted to a proximal end of the sleeve.
[0089] In one case the retractor comprises a mounting
member and the seal is attached to the mounting member.
[0090] Inone embodiment the seal is attached to the proxi-
mal end of the wound retractor using a connector.

[0091] The connector may be a connecting sleeve. The
connector may be at least partially of a flexible material.
Alternatively the connector is at least partially of a malleable
material and the method may comprise the step of manipu-
lating the connector into a desired configuration. In one case
the desired configuration is a configuration in which the seal
is offset from the longitudinal axis of the wound retractor.
[0092] In one embodiment the method comprises pulling
the sleeve upwardly to provide an excess sleeve portion
extending proximally of the wound retractor. In one case the
method comprises the step of cutting away the excess sleeve
portion. In another case the method comprises the step of
inserting the excess sleeve portion through the retractor. The
excess sleeve material may be inserted through the retractor
providing an organ retainer.

[0093] In another case the method comprises the step of
manipulating the excess sleeve portion to provide a seal.
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[0094] Inoneembodiment the retractor comprises a proxi-
mal mounting member and the excess sleeve portion is
attached to the mounting member.

[0095] In another embodiment the excess sleeve portion
forms, with the mounting member, a chamber. The chamber
may have an inflation port and the method comprises inflating
the chamber to provide a seal.

[0096] The seal may be a lip seal or an iris seal.

[0097] In one embodiment the wound retractor is sealed
with a forearm seal.

[0098] In another embodiment the wound retractor is
sealed with an instrument seal.

[0099] In one case the incision is of a size to receive an
instrument, when retracted.

[0100] In another case the incision is of a size to receive a
forearm, when retracted.

[0101] Ina further case the incision is of a size to provide a
site for open surgery, when retracted.

[0102] According to the invention there is provided a medi-
cal device comprising:

[0103] aretractor member comprising a distal portion for
insertion through an incision made in a patient, and a
proximal portion for extending from the incision and
outside of the patient;

[0104] adistal member associated with the distal portion
of the retractor member;

[0105] aproximal member associated with the proximal
portion of the retractor member;

[0106] the retractor member being axially movable rela-
tive to the distal member to draw the proximal and distal
members towards one another thereby shortening the
axial extent of the retractor member between the proxi-
mal and distal members.

[0107] Inoneembodiment the retractor member comprises
a sleeve member. The sleeve member preferably extends
around the distal member.

[0108] In one embodiment the distal member is a ring
member such as a resilient ring member, for example, an
O-ring.

[0109] In one embodiment the proximal member is con-
nected to the retractor member. The proximal member may be
a ring member.

[0110] Inoneembodiment the sleeve memberis of a pliable
material.
[0111] In one arrangement the sleeve extends from the

proximal member, around the distal member and has a return
section outside of the proximal member.

[0112] The return section may have a handle member such
as a ring membet.

[0113] In one embodiment the device comprises a guide
member.
[0114] The retractor member may extend between the

guide member and the proximal member.

[0115] The guide member may comprise a receiver for the
proximal member.

[0116] The guide member may comprise a guide ring-re-
ceiving member.

[0117] The sleeve return section may be configured to pro-
vide an integral valve member. In this case the sleeve return
section may be twisted to provide an iris valve.

[0118] In another embodiment the sleeve return section is
mounted to the guide member.

[0119] The sleeve return section may be extended into the
opening defined by the sleeve member.
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[0120] The device may comprise a lock for locking the
guide member to the proximal member. Typically the guide
member is engagable with the proximal member to provide
the lock.

[0121] The guide member may be an interference fit with
the proximal member.

[0122] In one embodiment of the invention the device
includes a valve, such as an iris-type valve.

[0123] Inoneembodiment the device comprises a biassing
member for biassing the valve into a desired position such as
the closed position.

[0124] In one arrangement the device comprises a guide
member located proximally of the proximal member and a
biassing means is provided between the proximal member
and the guide member. The biassing means may comprise a
spring such as a coil spring.

[0125] In one embodiment a sleeve member extends
between the proximal member and the guide member and the
biassing means is located around the sleeve. The sleeve mem-
ber may be an extension of the retractor member.

[0126] In one embodiment the device comprises a release
member for releasing the device from anincision. The release
member may comprise an elongate member such as a pull
ribbon or string extending from a distal end of the device.

[0127] The release member may extend from the distal
member.
[0128] Inone embodiment the valve is located or locatable

proximal of the proximal member. A pliable material may be
provided between the valve and the proximal member. The
pliable material may comprise a proximal extension of the
retractor member.

[0129] Inoneembodiment the pliable material comprises a
sleeve section.

[0130] In another embodiment the valve is a lip seal.
[0131] The invention also provides a method for retracting

an incision comprising the steps of:

[0132] providing a device comprising a retractor member
having a distal portion and a proximal portion, a distal mem-
ber associated with the distal portion and a proximal portion
associated with the proximal portion;

[0133] inserting the distal member and the distal portion of
the retractor member through an incision made in a patient;
and

[0134] pulling the retractor member axially relative to the
distal member to draw the proximal and distal members
towards one another thereby shortening the axial extent of the
retractor member between the proximal and distal members
and retracting the incision.

BRIEF DESCRIPTION OF THE DRAWINGS

[0135] 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:

[0136] FIG.1 isa perspective view of a retractor according
to the invention;

[0137] FIG. 21isacross sectional view of the device of FIG.
1

[0138] FIGS. 3 and 4 are perspective views illustrating the
formation of the device of FIGS. 1 and 2;

[0139] FIGS. 5 and 6 are cross sectional views of FIGS. 3
and 4 respectively;

[0140] FIGS.7 and 8 are perspective views illustrating the
use of the device;
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[0141] FIGS. 9 and 10 are cross sectional views illustrating
the method of use of the device;

[0142] FIG. 11 is a cross sectional view of another device
according to the invention in a configuration ready for use;
[0143] FIG. 12 is a perspective view of the device of FIG.
11 with a distal portion inserted through an incision;

[0144] FIG. 13 is a cross sectional view of the device of
FIG. 11 with a distal portion inserted through an incision;
[0145] FIG. 14 is a cross sectional view of the device of
FIG. 11 in use with an incision retracted;

[0146] FIG. 15 is a perspective view of the device in the
configuration of FIG. 14;

[0147] FIG. 16 is a perspective view of the device in situ
with an excess sleeve portion being removed,

[0148] FIG. 17 is a cross sectional view of the device in situ
with an excess sleeve portion extending back into the inci-
sion;

[0149] FIG. 18 is a perspective view of the device in situ
with a excess sleeve portion being twisted;

[0150] FIG. 19 is aperspective view similar to FIG. 18 with
the excess sleeve portion further twisted to provide an iris
valve;

[0151] FIG. 20 is a cross sectional view of another device
according to the invention in situ;

[0152] FIG. 21 is a cross sectional view of the device of
FIG. 20 with an excess sleeve portion mounted to a guide
member;

[0153] FIG. 22 is a cross sectional view of the device of
FIG. 21 with the excess sleeve portion inflated to provide an
integral everting access part;

[0154] FIG. 23 is a perspective view of another retractor
according to the invention incorporating a release device;

[0155] FIG. 24 is a cross sectional view of the retractor of
FIG. 23;
[0156] FIG. 25 is a perspective view illustrating the forma-

tion of the device of FIG. 23;

[0157] FIG. 26 is a cross sectional view of the device in the
configuration of FIG. 25;

[0158] FIG. 27 is a cross sectional view of the retractor of
FIGS. 23 t0 26, in use;

[0159] FIG. 28 is a cross sectional view of the retractor of
FIGS. 23 to 27 illustrating the operation of a release device;
[0160] FIG. 29 is a perspective view of another device
according to the invention in an insertion configuration;
[0161] FIG. 30 is a perspective view of the device of FIG.
29 in position in an incision;

[0162] FIG. 31 is another perspective view of the device of
FIG. 30 in another configuration;

[0163] FIG. 32is another view of the device of F1G. 31 with
an outer portion severed and a valve being formed;

[0164] FIG. 33 is a view of the device of FIG. 32 with the
valve closed;
[0165] FIG. 34 is a perspective view of another device

similar to the device of FIGS. 29 to 33 with a valve closed;

[0166] FIG. 35 is a cross sectional view of the device of
FIG. 34;
[0167] FIG. 36 is a perspective view of another device

similar to the device of FIGS. 29 to 33 incorporating a bias-
sing means in an inserted configuration;

[0168] FIG. 37 is another perspective view of the device of
FIG. 36 in a retracting configuration;

[0169] FIG. 38 is a perspective view of the device of FIG.
37 in another configuration and excess sleeve being removed,
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[0170] FIG. 39 is a perspective view of the device of FIG.
38 with a valve closed;

[0171] FIG. 40 is a perspective view of the device of FIG.
39 with a valve partially open:

[0172] FIGS. 41A and 41B are perspective views of the
device of FIG. 39;

[0173] FIGS. 41C and 41D are perspective views of the
device of FIG. 39 with an object inserted through the valve;
[0174] FIG. 42 is a perspective view of another device
according to the invention;

[0175] FIG. 43 is a cross sectional view of the device of
FIG. 42 in position in an incision;

[0176] FIG. 44 is a cross sectional view of the device of
FIG. 43 with an object extending therethrough;

[0177] FIG. 45 is a cross sectional view similar to F1G. 44
with an object offset from a longitudinal axis of the device:
[0178] FIG. 46 is a cross sectional view of another device
according to the invention on insertion into an incision;
[0179] FIG. 47 is a cross sectional view of the device of
FIG. 46 with an incision retracted;

[0180] FIGS. 48 and 49 are cross sectional views of the
device of FIG. 47 showing the formation of an iris valve;

[0181] FIG. 50 is a cross sectional view of another access
port
[0182] FIG. 51 is a cross sectional view of the port of FIG.

50 with an instrument in position;

[0183] FIGS. 52 to 55 are cross sectional views of another
access port;
[0184] FIGS. 56 and 57 are cross sectional views of a fur-

ther access port;

[0185] FIGS. 58 and 59 are cross sectional views of another
access port;
[0186] FIGS. 60 to 62 are cross sectional views of a further
access port;
[0187] FIGS. 63 to 66 are cross sectional views of another
access port;
[0188] FIGS. 60 to 72 are cross sectional views of another

access port of the invention.

DETAILED DESCRIPTION

[0189] Referring to the drawings, and initially to FIGS. 1 to
10 thereof there is illustrated a device 1 comprising a retractor
member provided by a sleeve 2, a distal member provided by
a distal ring 3 of resilient material such as an O-ring and a
proximal member provided by a proximal ring 4 which may
also be an O-ring.

[0190] The sleeve 2 is of any suitable material such as of
pliable plastics film material and comprises a distal portion 5
for insertion through an incision 6, in this case made in a
patient’s abdomen 7, and a proximal portion 8 for extending
from the incision 6 and outside of the patient.

[0191] Inthis case the distal ring 3 is not fixed to the sleeve
2 but rather the sleeve is led around the ring 3 and is free to
move axially relative to the distal ring 3 somewhat in the
manner of a pulley. The proximal ring 4 is fixed to the sleeve
2, in this case at the proximal inner end thereof. The sleeve 2
terminates in a handle or gripping portion which in this case
1s reinforced by a gripping ring 15.

[0192] To configure the retractor device according to the
invention a sleeve 2 is first provided with the gripping ring 15
fixed at one end and the proximal ring 4 fixed at the other end.
The distal ring 3 is then placed over the sleeve 2 as illustrated
in FIGS. 4 and 6. The gripping ring 15 is then used to manipu-
latethe sleeve 2 so that the sleeve 2 is folded back on itselfinto
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the configuration of FIGS. 1 and 2 in which the gripping ring
15 is uppermost. The sleeve extends from the proximal ring 4
and the distal ring 3 is contained between inner and outer
layers 2a, 2b of the sleeve 2. The device is now ready for use.
[0193] The resilient distal ring 3 is scrunched up and
inserted through the incision 6 with the distal end 5 of the
sleeve 2 as illustrated in FIG. 4. The sleeve 2 is then pulled
upwardly in the direction of the arrows A in FIGS. 8 t0 10. On
pulling of the sleeve 2 upwardly the outer layer 25 is pulled up
while the inner layer 2q is drawn around the proximal ring 3.
This results in shortening the axial extent between the proxi-
mal ring 4 and the distal ring 3, tensioning the sleeve and
applying a retraction force to the margins of the incision 6.
The system appears to be self locking because when tension
is applied to the sleeve 2 and the pulling force is released the
rings 3, 4 remain in position with a retraction force applied.
Frictional engagement between the layers of the sleeve in this
configuration may contribute to this self locking.

[0194] As the incision is being retracted the margins are
also protected by the sleeve. On retraction, an access port is
provided, for example for a surgeon to insert his hand and/or
an instrument to perform a procedure. The device may be
used as a retractor in open surgery or as a base for a valve/seal
to allow it to be used in hand assisted laparoscopic surgery or
for instrument or hand access generally.

[0195] Excess sleeve portion 20 outside the incision may,
for example, be cut-away.

[0196] The retractor is suitable for a range of incision sizes
and is easily manufactured. It is also relatively easy to
manipulate, in use. It not only retracts but also protects the
incision.

[0197] Referring now to FIGS. 11 to 19 there is illustrated
another device 50 according to the invention which is similar
to the device described above with reference to FIGS. 10 10
and like parts are assigned the same reference numerals. In
this case the device comprises a guide member 51 for the
proximal ring 4. The guide member 51 is in the form of an
annular ring member with an inwardly facing C-shaped
groove 52 which is sized to accommodate the ring 4 as illus-
trated. The outer layer of the sleeve 2 is interposed between
the ring 4 and the guide 51 to further control the pulling of the
sleeve and thereby further controlling the application of the
retraction force. The guide 51 also assists in stabilising the
proximal ring 4. The use of the device 50 is illustrated in
FIGS. 12 to 15 is similar to that described above.

[0198] Any suitable guide such as the ring 51 may be used
to assist in retaining/stabilising the proximal ring 4 in a
desired position during pulling up of the sleeve to retract the
incision. The guide may be located proximal of the ring 4.
[0199] The guide member provides a monitoring member
to which devices such as valves may be attached.

[0200] Referring to FIG. 16, it will be noted that in one case
the excess sleeve portion 20 may be cut-away.

[0201] Referring to FIG. 17, in this case the excess sleeve
portion is inverted 60 into the incision. In this configuration it
may act as an organ retractor, or provide the surgeon with an
open tunnel to work in.

[0202] Referring to FIGS. 18 and 19 in this case the excess
sleeve portion is twisted to form an iris diaphragm valve 65.
[0203] In the embodiment illustrated in FIGS. 20 to 22 a
device 70 according to the invention has an integral seal/valve
71. The device 70 is similar to that described above with
reference to FIGS. 11 to 19 and like parts are assigned the
same reference numerals. In this case the guide member 50
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has an outer groove 75 to receive the gripping ring 15 as
illustrated in FIGS. 21. The excess sleeve portion 20 is folded
out and down and the gripping ring 15 is engaged in the
groove 75 to provide an air tight seal. In this configuration the
excess sleeve may be inflated through an inflation port 76 to
provide an integral access valve 71. The valve may be used to
sealingly engage a hand, instrument or the like passing there-
through. The inflated sleeve portion defining the valve is
evertable on passing an object therethrough.

[0204] Referring to FIGS. 23 to 28 there is illustrated
another retractor 80 according to the invention which is simi-
lar to the retractors described above and like parts are
assigned the same reference numerals. In this case the retrac-
tor 80 has a release mechanism which in this case is provided
by a release cord or ribbon 81 which is coupled at one end 82
to the innerring 3 and terminates in an outer free end 83 which
may be grasped by a user. The ribbon 81, on assembly, is led
through the gap between the proximal ring 4 and the outer
guide member 51 so that it is positioned between the ring 4
and the guide member. The ribbon 81 facilitates release of the
selflocked sleeve in the in-use configuration sited in an inci-
sion. Pulling on the ribbon 81 pulls on the inner ring 3,
allowing the ring 3 to be released from the inner wall of the
incision to thereby release the device. The flexibility of the
ring 3 facilitates this movement.

[0205] The advantage of this arrangement is that a user can
readily release the device from its self locked retracting con-
figuration.

[0206] Referring to FIGS. 29 to 33 there is illustrated
another device 90 according to the invention in which parts
similar to those of the devices described above are assigned
the same reference numerals. In this case the device 90 has a
lower guide ring 51 for the proximal ring 4 and an outer guide
assembly provided by an upper guide ring 91 and a second
proximal ring 92 between which the sleeve 2 is led. In all
relevant embodiments the upper guide such as the ring 91 may
provide a second mounting member located proximally of the
first guide member such as the ring 51 which also provides a
mounting member. The device is used to first retract an inci-
sion as described above. During this phase the outer guide
assembly is conveniently external of the guide member 51
and proximal ring 4. Indeed, it may be completely detached
from the sleeve 2 and subsequently coupled to the sleeve 2 at
an appropriate stage such as when the incision is retracted as
illustrated in FIG. 30. The outer guide assembly is then moved
downwardly towards the incision as illustrated in FIG. 31.
This may be achieved while pulling the sleeve 2 upwardly.
When the guide assembly is adjacent to the guide member 51
excess sleeve length may be severed as illustrated in FIG. 32.
By twisting the guide assembly relative to the guide member
51 the sleeve 2 is twisted, closing down the lumen of the
sleeve 2 and forming an iris type access valve 95 as illustrated
in FIG. 33. In this way a sealed access port is provided for
hand and/or instrument access through the incision.

[0207] It will be appreciated that while reference has been
made to an incision made by a surgeon the devices of the
invention may be applied for retraction of any opening such as
a body opening.

[0208] Referring to FIGS. 34 and 35 there is illustrated
another retractor device 100 according to the invention which
is similar to the device of FIGS. 29 to 33 and like parts are
assigned the same reference numerals. In this case a releas-
able lock is provided to maintain the access valve 95 closed.
For interlocking, in this instance the upper guide ring 91 is an
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interference fit with the lower guide ring 51. Various other
locking arrangements may be used such as a screw threaded
or bayonet type engagement, magnets, clips and the like.

[0209] Referring to FIGS. 36 to 41D there is illustrated
another retractor device 110 according to the invention which
is similar to the device of FIGS. 29 to 33 and like parts are
assigned the same reference numerals. In this case the device
incorporates a biassing means to bias an integral valve into a
closed position. The biassing means is in this case provided
by a coil spring 111 which is located around the sleeve
between the guide rings 51, 91. In use, the device is used ina
similar manner to the device of FIGS. 29 to 33 except that on
movement of the upper guide ring 91 downwardly the spring
111 also moves downwardly towards the lower guide ring 51,
initially into the position illustrated in FIG. 38. Excess sleeve
material may be removed at this stage. The spring 111 is
tensioned as the upper ring 91 is rotated while pushing the
upper ring 91 downwardly. The sleeve material between the
two rings 51, 91 is twisted, forming an iris type valve 112 as
illustrated in F1G. 39. To open the valve 112 to pass an object
such as an instrument, hand, arm or the like therethrough a
downward force may be applied to push the upper ring 91
towards the lower ring 51 against the biassing of the spring.
This configurationisillustrated in FIG. 40. When the object is
inserted the upper ring member 91 is released, allowing the
valve to close around the object. The operation of the device
110 will be readily apparent from FIGS. 41A to 41D. In FIG.
41A the valve 112 is illustrated in a closed resting configu-
ration. FIG. 41B shows the application of a downward force
to open the valve 112. An object such as an instrument 113 is
shown inserted through the open valve 112 in FIG. 41C. In
FIG. 41D the downward pressure on the upper ring 91 is
released allowing the valve 112 to close around the object
113.

[0210] Referring now to FIGS. 42 to 45 there is illustrated
another device 120 according to the invention which has some
aspects similar to the device of FIGS. 11 to 18 and like parts
are assigned the same reference numerals. In this case the
device has a lip seal 121. The lip seal 121 is provided by a
membrane with a central aperture 122 through which an
object 123 such as an instrument is passed. The lip seal 121 is
located on the sleeve 2 proximally of the guide ring 51 such
that a proximal flexible sleeve section 125 is provided. This
sleeve section 125 is very useful in facilitating offset move-
ments of the object 123 as illustrated in FIG. 45. The sleeve
section 125 accommodates movement of the object 123
whilst maintaining sealing engagement between the lip seal
121 and the object 123. It will be appreciated that this feature,
as with several other features described above may be utilised
in association with other constructions of wound protector/
retractors and access parts generally other than those illus-
trated in the drawings.

[0211] Referring to FIGS. 46 to 48 there is illustrated
another device 130 according to the invention which has some
features similar to those of FIGS. 11 to 15, like parts being
assigned the same reference numerals. In this case the sleeve
has a proximal section external of the wound when the device
is in the retracting configuration. This proximal sleeve section
comprises a first portion 131 extending from the guide ring 51
and a second portion 132 extending from the first portion 131.
The second portion 132 is defined between two spaced-apart
iris rings 134, 135. It will be noted that the iris rings 134, 135
have engagement features such as projections and grooves for
interengagement on assembly. The iris ring 134 also has an
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engagement element, in this case provided by a groove 137
for engagement on assembly with a corresponding engage-
ment element of the guide ring 51 which in this case is
provided by a projection 138.

[0212] The device is fitted as described above to retract an
incision, leaving the first and second sleeve portions 131, 132
extending proximally. The first sleeve portion 131 is redun-
dant and can be removed or scrunched up on assembly of the
firstiris ring 134 to the guide ring 138 as illustrated in F1G. 48.
The second or upper iris ring 135 is then rotated to twist the
sleeve section 132 to form an iris-type seal as illustrated in
FIG. 49. The iris ring 135 is engaged with the iris ring 134 as
illustrated to maintain the valve closed.

[0213] In some of the embodiments described above a
valve 829 is mounted directly to a retractor base 811. It is
possible to provide a flexible coupling between the retractor
811 and the valve 829. For example, as illustrated in FIGS. 93
and 94 such a flexible coupling is provided by a length of
flexible sleeve 830 extending between the retractor 811 and
the valve 829. The flexible sleeve 830 may be formed by
excess retractor sleeve material attached to the valve 829.
[0214] In a further embodiment of the invention as illus-
trated in FIGS. 52 to 57 a valve 860 may be coupled to the
retractor 811 in such a way as to facilitate a flexible joint
therebetween. For example, a fixed length sleeve 862 may
extend between an outer proximal ring 863 of the retractor
811 and the valve 860. Excess sleeve material 864 from the
retractor 811 may pass up through the valve 860. The valve
860 may be pushed down and the excess sleeve pulled up to
firmly lock the base retractor 811 in the incision. Excess
sleeve material 864 may be cut-away and removed, if desired.
The flexible sleeve 864 allows the instrument to tilt as illus-
trated in FIG. 57 without compromising the valve seal to the
shaft of the instrument/object 814.

[0215] As illustrated in FIGS. 58 and 59 a spring 867 may
be provided between the valve 860 and the retractor proximal
ring 863 for more controlled flexibility.

[0216] Referring now to FIGS. 60 to 62 another modular
system is illustrated in which a valve 870 is releasably
mounted to a retractor 811. The retractor 811 may have a
proximal ring 871 with a recess 872 to receive the valve 870.
An instrument shaft 814 can readily pass through the valve
870 and retractor 811. At least a section 873 of the shaft 814
can be bent or steered almost immediately distal of the retrac-
tor.

[0217] Referring now to FIGS. 63 to 66 any suitable valve
880 may be coupled to a retractor 811 using excess sleeve
material 881 from the retractor 811. The valve 880 may be
pulled upwardly to deploy the base retractor 811. The excess
sleeve material 881 provides a flexible neck which facilitates
easy introduction of objects such as an instrument 883, even
one having a bent shaft (FIG. 119). As illustrated in FIG. 120
such an arrangement also facilitates additional instrument
reach by allowing the valve 880 to be moved closer to the base
retractor 811.

[0218] Referring to FIGS. 67 to 72 there is illustrated
another access port comprising a wound protector and retrac-
tor device 811 and a valve 900. The valve 900 is connected to
an outer guide ring 901 of the retractor device 811 by a sleeve
902 which in this case is of malleable material of corrugated
configuration somewhat in the manner of the bendable hinge
portion of a bendable drinking straw. The sleeve 902 may be
pre-shaped to be offset from the longitudinal axis of the
retractor to facilitate ease of insertion of an instrument or the
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like. The corrugated sleeve 902 may be compressed as illus-
trated in FIG. 68 to provide a low profile to facilitate outlining
any of excess retractor sleeve as illustrated in FIGS. 69 and
70. Thereafter, the corrugated sleeve 902 can be extended/
elongated and is readily manipulated into a desired configu-
ration. Because the sleeve 902 is malleable it will retain a
desired bent shape, even when the abdomen is pressurised.
Any excess retractor sleeve material 905 may be cut-away as
illustrated or used as described above.

[0219] Inthis contextthe term “malleable” is used to denote
an element which is capable of being manipulated into a
desired position and/or orientation, and which retains this
manipulated position and/or orientation under the typical
stresses and strains applied when used for an intended pur-
pose with a patient, for example during partial insertion of a
laparoscopic instrument.

[0220] The access ports of the invention can be used in a
number of ways. In one method the retractor is used as
described above, the distal inner ring being inserted into an
incision, the outer ring being slid to controllably radially
expand the incision. The retractor may then be locked in
position. If necessary, the outer ring can be moved further
downwardly to create a larger incision.

[0221] In some arrangements an instrument may be bent
manually outside the body and the bent instrument is deliv-
ered through the access port to readily access the operative
site.

[0222] In a further embodiment an instrument is inserted
into the access port and the surgeon uses the abdominal wall
itself to bend the instrument and then insert the bent section
further into the abdomen.

[0223] Inall cases the sleeve may be gripped by gripping a
valve or other element mounted thereto.

[0224] The access ports of the invention have at least some
of the following advantages:

[0225] Controlled Radial Expansion
[0226] 1. Greater access using smaller incision
[0227] 2. Can vary incision size as need be (e.g. specimen

removal during lap coli.)

[0228] Greater Sealing Capabilities

[0229] 1. No gas leakage from the wound margins

[0230] 2.Cannot be inadvertently pulled out of the incision
[0231] 3.Willseal any incision and never require secondary

sealing method (suture, Hasson port, etc.)

[0232] Eliminate Intra-Abdominal Profile

[0233] 1. Gives back more working space in the abdomen
(critical in pelvic surgery)

[0234] 2. Perineal access for operations such as Radical
Prostatectomy.

[0235] Protection of Wound from Infection and Cancer
Seeding

[0236] 1. Tight seal with no “chimney stack” effect

[0237] 2. Upon removal all areas of potential contamina-

tion are isolated from the incision

[0238] Reduced Extra-Abdominal Profile

[0239] 1. Will increase the effective working length of an
instrument

[0240] 2. Greater working area outside the abdomen
[0241] Increase the Freedom of Movement of Conventional

Laparoscopic Instruments

[0242] 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. A wound protector and retractor device comprising:

alongitudinal axis;

a distal member;

a proximal member; and

a sleeve extending at least between the distal member and

the proximal member,

the sleeve having a proximal gripping portion for pulling

the sleeve upwardly to shorten an axial extent located
between the distal member and the proximal member.

2. A wound protector and retractor device as claimed in
claim 1 wherein, on release of the gripping portion the short-
ened axial extent between the distal member and the proximal
memberis substantially maintained without a requirement for
an additional locking device.

3-42. (canceled)

43. A wound protector and retractor device as claimed in
claim 1 wherein the device comprises a first proximal mount-
ing member and a second proximal mounting member
between which at least portion of a sleeve extends.

44. A wound protector and retractor device as claimed in
claim 43 wherein the first and second mounting members are
movable relative to one another.

45. A wound protector and retractor device as claimed in
claim 44 wherein the mounting members are movable axially
relative to one another.

46-60. (canceled)

61. A wound protector and retractor device as claimed in
claim 1 further including a valve.

62. A wound protector and retractor device as claimed in
claim 61 wherein the valve is attached to the device.

63. A wound protector and retractor device as claimed in
claim 62 wherein the valve is attached to the proximal portion
of the sleeve.

64. A wound protector and retractor device as claimed in
claim 62 wherein a connector is provided between the device
and the valve.

65. A wound protector and retractor device as claimed in
claim 64 wherein the connector conprises a connector sleeve.

66. A wound protector and retractor device as claimed in
claim 65 wherein the connector sleeveis of substantially fixed
length.

67. A wound protector and retractor device as claimed in
claim 62 wherein a flexible joint is provided between the
valve and the device.
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68. A wound protector and retractor device as claimed in
claim 62 wherein a malleable joint is provided between the
valve and the device.

69. A wound protector and retractor device as claimed in
claim 68 wherein the valve is offset with respect to the lon-
gitudinal axis of the wound retractor.

70-93. (canceled)

94. A surgical device comprising a wound retractor, a valve
and a connector between the wound protector and the valve,
the wound retractor comprising:

a longitudinal axis;

a distal member;

a proximal member; and

a sleeve extending at least between the distal member and

the proximal member.

95. A wound protector and retractor device as claimed in
claim 94 wherein the connector comprises a connector sleeve.

96. A wound protector and retractor device as claimed in
claim 95 wherein the connector sleeve is of substantially fixed
length.

97-101. (canceled)

102. A method for retracting an incision comprising the
steps of:

making an incision in a patient;

providing a wound retractor comprising a longitudinal

axis, a distal member, a proximal member, and a sleeve
extending at least between the distal member and the
proximal member, the sleeve having a proximal gripping
portion;

inserting the distal member through the incision such that

the sleeve extends through the incision and the proximal
member is located outside of the incision;

gripping the gripping portion of the sleeve and pulling the

sleeve upwardly to shorten an axial extent of the sleeve
located between the distal member and the proximal
member.

103. A method as claimed in claim 102 wherein, on release
of the gripping portion the shortened axial extent of the sleeve
between the distal member and the proximal member is sub-
stantially maintained.

104-134. (canceled)

* ok % % ¥
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