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7 ABSTRACT

An instrument access port comprises a retractor (811) for
retracting the sides of an incision (813) and a valve (829) for
sealing around an instrument (814) inserted through the
retracted incision (813). The retractor (811) comprises a
distal member for insertion into the incision (813), a proxi-
mal member for location externally of the incision (813) and
a retracting member for extending between the distal mem-
ber and the proximal member. The valve (829) is coupled to
the retractor (811) to define a low profile sealed instrument
access port.
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DEVICE

INTRODUCTION

[0001] Accessing the abdominal cavity while preserving
the abdominal wall as much as possible is the aim of any
surgical or exploratory procedure. Retraction devices have
been used to this end. A retractor can help to expose an
operative site and minimise the incision required to carry out
the operation.

[0002] Minimally invasive surgery is an evolving surgical
method that similarly attempts to reduce the size of incisions
required, in many cases dramatically. By using a so-called
“keyhole” or cannula, the surgeon can gain access with
instruments into the abdominal cavity to carry out an opera-
tion through a very small series of holes in the abdominal
wall. Unlike in the case of “open surgery”, primary retrac-
tion then must be accomplished by lifting the abdominal
wall away from the abdominal viscera. This is most often
accomplished with the use of gas in a technique known as
insufflation.

[0003] The use of a cannula to gain access as a means to
see inside the abdomen or introduce surgical instruments has
existed since the late 19™ century. A cannula comprises a
rigid tube, which is inserted through the abdominal wall and
is held in place by the tension of the abdominal wall itself
around the inserted cannula. The tube must accommodate
various thicknesses of abdominal wall and extend signifi-
cantly both inside and outside the abdomen to avoid slipping
out of the incision, and thereby causing gas pressure to
escape.

[0004] The basic construction of a cannula, however,
presents significant limitations in carrying out a surgical
procedure. Some of these limitations are as follows.

[0005] 1.Acannulais held in place, and thus prevents
the escape of gas, by tissue tension. This tension can
vary depending on the way the cannula is introduced
or weaken during the operation under normal surgi-
cal manipulation.

[0006] 2. A cannula extends significantly into the
abdominal cavity taking up precious space and inter-
fering with other instruments.

[0007] 3. Acannula restricts the movement of instru-
ments as they are rigid structures.

[0008] 4. Arigid cannula presents significant limita-
tions on the design of the instrument which must be
passed through the cannula.

[0009] 5. A cannula takes up a significant space
outside of the abdomen, shortening the effective
length, and therefore reach, of the surgical instru-
ment.

[0010] This invention is directed towards providing a
surgical device which will address at least some of these
problems.

STATEMENT OF INVENTION

[0011] According to the invention there is provided an
instrument access port comprising:

[0012]

sion;

a retractor for retracting the sides of an inci-
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[0013] the retractor comprising a distal member for
insertion into the incision, a proximal member for
location externally of the incision, and a retracting
member for extending between the distal member
and the proximal member; and

[0014] a valve for sealing around an Instrument
inserted through a retracted incision;

[0015] the valve being coupled to the retractor to
define a low profile sealed instrument access port.

[0016] Inoneembodiment of the invention the retractor is
configured to retract the sides of a laparoscopic incision.
Preferably the retractor is configured to retract the sides of
an incision to a diameter substantially equal to a diameter of
an instrument to be inserted through the retracted incision.
Ideally the retractor is configured to retract the sides of an
incision to a diameter substantially equal to a diameter of a
laparoscopic instrument to be inserted through the retracted
incision.

[0017] The retractor may be configured to retract the sides
of an incision to a diameter of less than 40 mm, preferably
between 3 mm and 35 mm, ideally between 5 mm and 12
mm.

[0018] In one case the retracting member is fixedly
attached to at least part of the proximal member. Preferably
the retracting member is movably coupled to the distal
member. [deally the retracting member is looped around the
distal member. Most preferably the retracting member
extends between the distal member and the proximal mem-
ber in a two-layer arrangement. The retracting member may
extend distally from the proximal member to the distal
member in a first layer and extends proximally from the
distal member to the proximal member in a second layer, the
first layer being located radially inwardly of the second
layer.

[0019] In one case the retractor member comprises a
sleeve. The distal member may comprise a ring. The proxi-
mal member may comprise a ring arrangement. Preferably
the proximal member comprises an inner ring part and an
outer ring part. Ideally at least part of the retracting member
is movably received between the inner ring part and the
outer ring part.

[0020] 1In a preferred embodiment the valve is configured
to seal around a laparoscopic instrument. Ideally the valve is
configured to seal around an instrument having a diameter of
less than 40 mm. Most preferably the valve is configured to
seal around an instrument having a diameter of between 3
mm and 35 mm. In a particularly preferred case the valve is
configured to seal around an instrument having a diameter of
between 5 mm and 12 mm.

[0021] The valve in one case comprises at least one
sealing valve. Preferably the valve comprises a first sealing
valve and a second sealing valve. Ideally the first sealing
valve is located distally of the second sealing valve.

[0022] The sealing valve may comprise an iris valve. The
sealing valve may comprise a lip seal. The sealing valve may
comprise a duck-bill valve. Preferably the sealing valve is
biased towards a closed, sealing configuration. Ideally the
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sealing valve comprises a biasing element to bias the sealing
valve towards the closed, sealing configuration. The biasing
element may comprises a coiled spring.

[0023] In a further embodiment the port comprises a
coupling element for coupling at least part of the valve to the
retractor. The coupling element may extend between the
valve and the retractor to couple at least part of the valve to
the retractor. In one case the coupling element is substan-
tially flexible to accommodate movement of the valve
relative to the retractor while maintaining the coupling.
Ideally the coupling element comprises a sleeve.

[0024] The coupling element comprises in one case a
proximally extending portion of the retracting member.

[0025] The valve may be engagable with the retractor to
couple at least part of the valve to the retractor. Preferably
the valve is engagable with the retractor in a snap-fit manner
to couple at least part of the valve to the retractor. In one case
the valve and the retractor comprise corresponding inter-
engagement parts. Ideally the inter-engagement parts com-
prise a male projecting part on one of the valve or the
retractor and a corresponding female recess part on the other
of the retractor or the valve.

[0026] At least part of the valve may be engagable with at
least part of the proximal member of the retractor. Preferably
at least part of the valve is engagable with the outer ring part
of the retractor.

[0027] Preferably the valve is sized for effecting a gas-
tight seal with an instrument no larger than a laparoscopic
instrument.

[0028] In another aspect the invention provides a cannula
comprising;

[0029] a proximal instrument insertion portion hav-
ing a seal for sealingly engaging with an instrument
shaft; and

[0030] a distal tubular portion defining an access
channel for extension of an instrument therethrough;

[0031] the proximal portion being movably coupled
to the distal portion to facilitate relative movement
between the proximal portion and the distal portion
to accommodate lateral movement of an instrument
passing therethrough whilst maintaining sealing
engagement between the seal and an instrument
shaft.

[0032] In one embodiment the cannula comprises a flex-
ible coupling portion to movably couple the proximal por-
tion to the distal portion. Preferably the coupling portion is
substantially tubular. Ideally a longitudinal axis of the cou-
pling portion is substantially parallel to a longitudinal axis of
the distal portion. The coupling portion may be concertinaed
along at least part of the length of the coupling portion. Most
preferably the coupling portion comprises a sheath.

[0033] The seal may be provided at a proximal end of the
proximal portion. Ideally the proximal portion comprises a
proximal opening through which an instrument may be
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inserted into the proximal portion, and the seal is provided
at the proximal opening.

[0034]

[0035] According to a further aspect of the invention,
there is provided a cannula comprising:

In one case the seal comprises a lip seal.

[0036] a proximal instrument insertion portion;

[0037] a distal tubular portion defining an access
channel for extension of an instrument therethrough;
and

[0038] a seal for sealingly engaging with an instru-

ment shaft;

[0039] the seal being movably coupled to the proxi-
mal portion to accommodate lateral movement of an
instrument passing therethrough while maintaining
sealing engagement between the seal and an instru-
ment shaft.

[0040] Inone embodiment the seal is located externally of
the proximal portion. The seal may be located proximally of
a proximal end of the proximal portion. Ideally the proximal
portion comprises a proximal opening through which an
instrument may be inserted into the proximal portion, and
the seal is located proximally of the proximal opening.

[0041] In one case the seal comprises a lip seal.

[0042] In another embodiment the cannula comprises a
flexible coupling portion to movably couple the seal to the
proximal portion. Preferably the coupling portion is sub-
stantially tubular. Ideally a longitudinal axis of the coupling
portion is substantially parallel to a longitudinal axis of the
proximal portion. Most preferably the coupling portion is
concertinaed along at least part of the length of the coupling
portion. The coupling portion may comprise a sheath.

[0043] In a further aspect, the invention provides a method
of accessing a wound interior with an instrument, the
method comprising the steps of:

[0044] retracting the sides of an incision;
[0045] scaling around an instrument; and
[0046] scalingly inserting the instrument through the

retracted incision to access the wound interior.

[0047] 1In one embodiment the incision is a laparoscopic
incision. Preferably the sides of the incision are retracted to
a diameter of less than 40 mm. Ideally the sides of the
incision are retracted to a diameter of between 3 mm and 35
mm. Most preferably the sides of the incision are retracted
to a diameter of between 5 mm and 12 mm.

[0048] The sides of the incision may be retracted to a
diameter substantially equal to a diameter of the instrument.

[0049] Preferably the instrument is a laparoscopic instru-
ment. The instrument may have a diameter of less than 40
mm. Ideally the instrument has a diameter of between 3 mm
and 35 mm. Most preferably the instrument has a diameter
of between 5 mm and 12 mm.

[0050] 1In one case the method comprises the steps of:

[0051] opening a seal to extend the instrument there-
through; and

[0052] closing the seal around the instrument to seal
around the instrument.
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[0053] The seal may be opened by inserting the
instrument through the seal. The seal may be opened
before extending the instrument through the seal.

[0054] The method preferably comprises the step of cre-
ating the incision.

[0055] In one case the method comprises the step of
mounting a retractor in the incision. Ideally the method
comprises the step of coupling a seal to a retractor. Most
preferably the seal is coupled to the retractor by engaging the
seal is coupled to the retractor by engaging the seal with the
retractor.

[0056] According to the invention there is provided a
wound retractor comprising:

[0057] aretracting member for insertion into a wound
opening; and

[0058] a proximal member for location externally of
a wound opening;

[0059] the proximal member being movable relative
to the retracting member to shorten the axial extent
of the retracting member to laterally retract a wound
opening.

[0060] In one embodiment the proximal member com-
prises an annular ring means.

[0061] In one case the annular ring means comprises an
inner ring and an outer ring between which the retracting
member may be lead. One of the rings may define a
projection for location in a complimentary recess of the
outer ring with the retracting member located therebetween.
The projection may be a relatively tight fit in the recess to
grip the retracting member therebetween. In one arrange-
ment the projection is locatable in the recess in a snap-fit
manner.

[0062] In one embodiment the inner ring defines the
projection and the outer ring defines the recess.

[0063] Alternatively the outer ring defines the projection
and the inner ring defines the recess.

[0064] In one embodiment the proximal member com-
prises one or more valves to facilitate sealed access of an
object through the proximal member.

[0065] In an aspect of the invention the retractor com-
prises a distal member coupled to a distal end of the
retracting member. The distal member may comprise an
O-ring. Alternatively the distal member comprises an annu-
lar disc. The distal member may be of a resilient material.

[0066] In one embodiment the retracting member is flared
distally outwardly.

[0067] In one aspect the retractor comprises means to seal
a retracted wound opening. The sealing means may be
provided externally of a wound opening.

[0068] Typically, the sealing means is mountable to the
proximal member. The sealing means may comprise a cap.

[0069] In one embodiment the sealing means comprises
one or more valves to facilitate sealed access of an object
through the sealing means.

[0070] In one arrangement the retracting member com-
prises a sleeve to line a wound opening.
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[0071] The invention also provides a method of retracting
a wound opening, the method comprising the steps of:

[0072] providing a wound retractor comprising a
retracting member, and a proximal member;

[0073] inserting the retracting member into a wound
opening;
[0074] locating the proximal member externally of

the wound opening; and

[0075] moving the proximal member relative to the
retracting member to shorten the axial extent of the
retracting member to laterally retract the wound
opening.

[0076] In one embodiment the retracting member com-
prises a proximal portion located proximally of the proximal
member and a distal portion located distally of the proximal
member, and the method comprises the step of decoupling
the proximal portion from the distal portion after retraction
of the wound opening.

[0077] The proximal portion may be decoupled from the
distal portion by a cutting action.

[0078] In one arrangement the proximal member com-
prises an inner ring and an outer ring, and the method
comprises the step of snap-fitting the inner ring relative to
the outer ring to grip the retracting member therebetween.
The inner ring may be snap-fitted relative to the outer ring
after retraction of the wound opening.

[0079] In one embodiment the step of snap-fitting the
inner ring relative to the outer ring decouples the proximal
portion of the retracting member from the distal portion.

[0080] In another aspect the method comprises the step of
mounting the retracting member to an obturator, and the
obturator is inserted into the wound opening to insert the
retracting member into the wound opening.

[0081] Typically, the method comprises the step of sealing
the retracted wound opening.

[0082] According to the invention there is provided a
medical device comprising;

[0083] aretractor member comprising a distal portion
for insertion through an incision made in a patient,
and a proximal portion for extending from the inci-
sion and outside of the patient;

[0084] a distal member associated with the distal
portion of the retractor member;

[0085] a proximal member associated with the proxi-
mal portion of the retractor member;

[0086] the retractor member being axially movable
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.

[0087] In one embodiment the retractor member com-
prises a sleeve member. The sleeve member preferably
extends around the distal member.

[0088] In one embodiment the distal member is a ring
member such as a resilient ring member, for example, an
O-ring.
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[0089] In one embodiment the proximal member is con-
nected to the retractor member. The proximal member may
be a ring member.

[0090] In one embodiment the sleeve member is of a
pliable material.

[0091] In one arrangement the sleeve extends from the
proximal member, around the distal member and has a return
section outside of the proximal member.

[0092] The return section may have a handle member such
as a ring member.

[0093] In one embodiment the device comprises a guide
member.
[0094] The retractor member may extend between the

guide member and the proximal member.

[0095] The guide member may comprise a receiver for the
proximal member.

[0096] The guide member may comprise a guide ring-
receiving member.

[0097] The sleeve return section may be configured to
provide an integral valve member. In this case the sleeve
return section may be twisted to provide an iris valve.

[0098] In another embodiment the sleeve return section is
mounted to the guide member.

[0099] The sleeve return section may be extended into the
opening defined by the sleeve member.

[0100] 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.

[0101] The guide member may be an interference fit with
the proximal member.

[0102] In one embodiment of the invention the device
includes a valve, such as an iris-type valve.

[0103] Inoneembodiment the device comprises a biassing
member for biassing the valve into a desired position such
as the closed position.

[0104] 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.

[0105] 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
member may be an extension of the retractor member.

[0106] In one embodiment the device comprises a release
member for releasing the device from an incision. The
release member may comprise an elongate member such as
a pull ribbon or string extending from a distal end of the
device.

[0107]

member.

The release member may extend from the distal

[0108] Inoneembodiment the valve is located or locatable
proximal of the proximal member. A pliable material may be
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provided between the valve and the proximal member. The
pliable material may comprise a proximal extension of the
retractor member.

[0109] In one embodiment the pliable material comprises
a sleeve section.

[0110] In another embodiment the valve is a lip seal.

[0111] The invention also provides a method for retracting
an incision comprising the steps of:

[0112] providing a device comprising a retractor
member having a distal portion and a proximal
portion, a distal member associated with the distal
portion and a proximal portion associated with the
proximal portion;

[0113] inserting the distal member and the distal
portion of the retractor member through an incision
made in a patient; and

[0114] 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 inci-
sion.

[0115] According to the invention there is provided an
access port comprising:

[0116]

[0117] a sleeve of pliable material mounted to the
mounting element, the sleeve being twisted to define
a normally closed access opening;

[0118] the sleeve being movable on insertion of an
object such as an instrument or a surgeon’s hand to
open the access opening whilst maintaining sealing
engagement with the object.

a mounting element;

[0119] The mounting element may comprise a first ring
element and a second ring element and the sleeve extends
between the ring elements.

[0120] A biasing means to bias the sleeve to close the
access opening may be provided.

[0121] The biasing means may be provided by pre-ten-
sioning the sleeve to close the access opening.

[0122] In one embodiment the device comprises a spring
element to bias the sleeve to close the access opening.

[0123] The spring element may extend between the first
and second ring elements.

[0124] Inone embodiment the spring element has opposite
ends and at least one of the ends is attached to aring element.

[0125] The invention also provides an access port com-
prising a device of the invention.

[0126] According to one aspect the invention provides an
assembly comprising a retractor and a device of the inven-
tion. The access port may be releasably mountable to the
retractor.

[0127] The access port may be alternatively mounted to
the retractor.
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[0128] The invention also provides a method of perform-
ing surgery comprising the steps of:

[0129]

[0130] inserting an object such as an instrument or a
hand into the device against the biasing of the sleeve
whilst maintaining sealing engagement between the
sleeve and the object.

providing a device of the invention,

[0131] The invention further provides a method of per-
forming a surgical procedure comprising the steps of pro-
viding a device of the invention and inserting an object into
the device against the biasing of the sleeve whilst maintain-
ing sealing engagement between the sleeve and the object.

[0132] In one aspect the invention provides a medical
device comprising a retractor 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;

[0133] a distal member associated with the distal
portion of the retractor member;

[0134] a proximal member associated with the proxi-
mal portion of the retractor member;

[0135] the retractor member being axially movable
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.

[0136] In one embodiment the retractor member coms-
prises a sleeve member. The sleeve member preferably
extends around the distal member.

[0137] In one embodiment the distal member is a ring
member such as a resilient ring member, for example, an
O-ring.

[0138] In one embodiment the proximal member is con-
nected to the retractor member. The proximal member may
be a ring member.

[0139] In one embodiment the sleeve member is of a
pliable material.

[0140] In one arrangement the sleeve extends from the
proximal member, around the distal member and has a return
section outside of the proximal member.

[0141] The return section may have a handle member such
as a ring member.

[0142] In one embodiment the device comprises a guide
member.
[0143] The retractor member may extend between the

guide member and the proximal member.

[0144] The guide member may comprise a receiver for the
proximal member.

[0145] The guide member may comprise a guide ring-
receiving member.

[0146] The sleeve return section may be configured to
provide an integral valve member. In this case the sleeve
return section may be twisted to provide an iris valve.

[0147] In another embodiment the sleeve return section is
mounted to the guide member.
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[0148] The sleeve return section may be extended into the
opening defined by the sleeve member.

[0149] 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.

[0150] The guide member may be an interference fit with
the proximal member.

[0151] In one embodiment of the invention the device
includes a valve, such as an iris-type valve.

[0152] In one embodiment the device comprises a biasing
member for biasing the valve into a desired position such as
the closed position.

[0153] In one arrangement the device comprises a guide
member located proximally of the proximal member and a
biasing means is provided between the proximal member
and the guide member. The biasing means may comprise a
spring such as a coil spring.

[0154] In one embodiment a sleeve member extends
between the proximal member and the guide member and
the biasing means is located around the sleeve. The sleeve
member may be an extension of the retractor member.

[0155] In one embodiment the device comprises a release
member for releasing the device from an incision. The
release member may comprise an elongate member such as
a pull ribbon or string extending from a distal end of the
device.

[0156] The release member may extend from the distal
member.
[0157] Inoneembodiment 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.

[0158] In one embodiment the pliable material comprises
a sleeve section.

[0159]

[0160] The invention also provides a method for retracting
an incision comprising the steps of:

[0161] providing a device comprising a retractor
member having a distal portion and a proximal
portion, a distal member associated with the distal
portion and a proximal member associated with the
proximal portion;

[0162] inserting the distal member and the distal
portion of the retractor member through an incision
made in a patient; and

In another embodiment the valve is a lip seal.

[0163] 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 inci-
sion.

[0164] The invention provides an access device for an
incision comprising a retractor for the incision and a valve
coupled to the retractor.
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[0165] The valve may be flexibly coupled to the retractor.

[0166] The invention also provides an introduction tool for
introducing a distal ring of a retractor through an abdominal
wall.

BRIEF DESCRIPTION OF THE DRAWINGS

[0167] 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
accompanying drawings, in which:

[0168] Fig. Ais a cross sectional view of an access port of
the invention mounted in an Incision;

[0169] Fig. B is a cross sectional view of the port of Fig.
1 with an instrument inserted;

[0170]

[0171] Fig. C' is a view comparable with Fig. C of a
conventional cannula with the same instrument in situ;

[0172] Fig. D is a cross-sectional, side view of a wound
retractor according to the invention, in use;

Fig. C is a view similar to Fig. B;

[0173] Fig. E is a perspective view of the retractor of Fig.
1 being inserted into a wound opening;

[0174] Figs. F to H, K and L are cross-sectional, side
views of the wound opening being retracted using the
retractor of Fig. D;

[0175] Fig. s a plan view of the retractor and the wound
opening of Fig. H;

[0176] Fig. Kis a plan view of the retractor and the wound
opening of Fig. K;

[0177] Figs. M and N are views similar to Figs. H and K
of a wound opening being retracted in an alternative manner
using the retractor of Fig. D;

[0178] Figs. O and P are cross-sectional, side views of a
wound opening being retracted using the retractor of Fig. D
and an obturator;

[0179] Figs. Q and R are cross-sectional, side views of a
wound opening being retracted using the retractor and the
obturator of Figs. O and P and a pusher;

[0180] Fig.Sis a cross-sectional, side view of the retractor
of Fig. D and a sealing cap;

[0181] Figs. T and V are perspective views of a distal end
of other wound retractors according to the invention,

[0182] Figs. Wto'Y are perspective views of an inner ring
part of other wound retractors according to the invention;

[0183] Fig. Z is a cross-sectional, side view of another
wound retractor according to the invention;

[0184] FIG. 1 is a perspective view of a retractor accord-
ing to the invention,

[0185] FIG. 2 is a cross sectional view of the device of
FIG. 1;
[0186] FIGS. 3 and 4 are perspective views illustrating

the formation of the device of FIGS. 1 and 2;

[0187] FIGS. 5 and 6 are cross sectional views of FIGS.
3 and 4 respectively;
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[0188] FIGS. 7 and 8 are perspective views illustrating
the use of the device;

[0189] FIGS. 9 and 10 are cross sectional views illustrat-
ing the method of use of the device;

[0190] FIG. 11 is a cross sectional view of another device
according to the invention in a configuration ready for use;

[0191] FIG. 12 is a perspective view of the device of FIG.
11 with a distal portion inserted through an incision;

[0192] FIG. 13 is a cross sectional view of the device of
FIG. 11 with a distal portion inserted through an incision;

[0193] FIG. 14 is a cross sectional view of the device of
FIG. 11 in use with an incision retracted;

[0194] FIG. 15 is a perspective view of the device in the
configuration of FIG. 14;

[0195] FIG. 16 is a perspective view of the device in situ
with an excess sleeve portion being removed,

[0196] FIG. 17 is a cross sectional view of the device in
situ with an excess sleeve portion extending back into the
incision;

[0197] FIG. 18 is a perspective view of the device in situ
with a excess sleeve portion being twisted,

[0198] FIG. 19 is a perspective view similar to FIG. 18
with the excess sleeve portion further twisted to provide an
iris valve;

[0199] FIG. 20 is a cross sectional view of another device
according to the invention in situ,

[0200] FIG. 21 is a cross sectional view of the device of
FIG. 20 with an excess sleeve portion mounted to a guide
member;

[0201] 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;

[0202] FIG. 23 is a perspective view of another retractor
according to the invention incorporating a release device;

[0203] FIG. 24 is a cross sectional view of the retractor of
FIG. 23;
[0204] FIG. 25 is a perspective view illustrating the

formation of the device of FIG. 23;

[0205] FIG. 26 is a cross sectional view of the device in
the configuration of FIG. 25,

[0206] FIG. 27 is a cross sectional view of the retractor of
FIGS. 23 to 26, in use;

[0207] FIG. 28 is a cross sectional view of the retractor of
FIGS. 23 to 27 illustrating the operation of a release device;

[0208] FIG. 29 is a perspective view of another device
according to the invention in an insertion configuration;

[0209] FIG.30is a perspective view of the device of FIG.
29 in position in an incision;

[0210] FIG. 31 is another perspective view of the device
of FIG. 30 in another configuration;

[0211] FIG. 32 is another view of the device of FIG. 31
with an outer portion severed and a valve being formed;
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[0212] FIG. 33 is a view of the device of FIG. 32 with the
valve closed;

[0213] FIG. 34 is a perspective view of another device
similar to the device of FIGS. 29 to 33 with a valve closed;

[0214]
FIG. 34;

FIG. 35 is a cross sectional view of the device of

[0215] FIG. 36 is a perspective view of another device
similar to the device of FIGS. 29 to 33 incorporating a
biasing means in an inserted configuration;

[0216] FIG. 37 is another perspective view of the device
of FIG. 36 in a retracting configuration;

[0217] FIG. 38 is a perspective view of the device of FIG.
37 in another configuration and excess sleeve being
removed;

[0218] FIG. 39 is a perspective view of the device of FIG.
38 with a valve closed;

[0219] FIG. 40 is a perspective view of the device of FIG.
39 with a valve partially open,

[0220] FIG. 41 is a perspective view of the device of FIG.
39 with an object inserted through the valve;

[0221] FIG. 42 is a perspective view of another device
according to the invention;

[0222] FIG. 43 is a cross sectional view of the device of
FIG. 42 in position in an incision;

[0223] FIG. 44 is a cross sectional view of the device of
FIG. 43 with an object extending therethrough;

[0224] FIG. 45 s a cross sectional view similar to FIG. 44
with an object offset from a longitudinal axis of the device;

[0225] FIG. 46 is a cross sectional view of another device
according to the invention on insertion into an incision;

[0226] FIG. 47 is a cross sectional view of the device of
FIG. 46 with an Incision retracted,

[0227] FIGS. 48 and 49 are cross sectional views of the
device of FIG. 47 showing the formation of an iris valve;

[0228] FIG. 49(a) is a cross sectional view of another
device of the invention;

[0229] FIG. 49(b) is a plan view of another hand access
device in a closed position;

[0230] FIG. 49(c) is a plan view of the device of FIG.
49(b) in an opened position;

[0231] FIG. 49(d) is a plan view showing the opening of
the device of FIGS. 49(b) and 49(c);

[0232] FIGS. 49(e) and (f) are, respectively, plan and side
views of the hand access device of FIG. 49(b) in a closed
position;

[0233] FIGS. 49(g) and (/) are views similar to FIGS.
49(e) and (f) with the device in an open position;

[0234] FIG. 49(i) is a cross sectional view of a hand
access device with an arm in position;

[0235] FIG. 49(j) is a view of a device similar to FIG.
49(i) with a lip seal, and
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[0236] FIG. 49(k) is a view of a device similar to FIG.
49(i) with another lip seal.

[0237] FIG. 50 is a perspective view of a hand access
device according to the invention in use;

[0238] FIG. 51 is a perspective view of the device of FIG.
50 in use with a hand being pushed through the device;

[0239] FIG. 52 to 54 are side cross sectional views of the
device of FIGS. 50 and 51 with a surgeon’s hand being
progressively inserted through the device;

[0240] FIGS. 54(a) to 54(d) are views illustrating an
assembly of a hand access device;

[0241] FIGS. 55(a) to (c) are, respectively, plan, side and
side cross sectional views of the device of FIGS. 50 to 54 in
a closed configuration;

[0242] FIGS. 56(a) to (c) are views similar to FIG. 55
with the device partially open;

[0243] FIGS. 57 (a) to (c) are views similar to FIG. 55
with the device closed,

[0244] FIG. 58(a) to 60(c) are views similar to FIGS.
55(a) to 57(c) of another device according to the invention;

[0245] FIG. 61 is a cross sectional view of the device of
FIGS. 50 to 57(c) mounted on a retractor;

[0246] FIG. 62 is a cross sectional view of the device of
FIGS. 50 to 57(c) being mounted on another retractor.

[0247] FIG. 63 is a cross sectional view of the device,
fully assembled to the retractor of FIG. 62.

[0248] FIG. 64 is a perspective view of another hand
access device;

[0249] FIG. 65 is a perspective view of the device of FIG.
64 with a hand being inserted;

[0250] FIGS. 66 and 67 are perspective views of hand
access devices;

[0251] FIG. 68 s a cross sectional view of the hand access
device of FIGS. 64 and 65 mounted on a retractor with
excess retractor sleeve and a lip seal;

[0252] FIG. 69 is a cross sectional view of the device of
FIG. 68 with an arm in place;

[0253] FIG. 70 is a view of another arrangement similar
to that of FIGS. 68 and 69;

[0254] FIG. 71 is an exploded perspective view of an
assembly of the invention comprising a retractor and an iris
valve;

[0255] FIG. 72 is a cross sectional view of the device of
FIG. 71 assembled and in position in an incision;

[0256] FIG. 73 is a top plan view of the device of FIG. 72
with the iris closed;

[0257] FIG. 74 is a reverse plan view of the device of
FIG. 72 in the configuration of FIG. 73;

[0258] FIG. 75 is a top plan view of the device of FIG. 72
with the iris open,

[0259] FIG. 76 is a reverse plan view of the device of
FIG. 72 in the configuration of FIG. 75;
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[0260] FIG. 77 is an exploded perspective view of a valve
of the invention;

[0261] FIG. 78 is a top plan view of the assembled valve
of FIG. 77 in a closed configuration;

[0262] FIG. 79 is a cross sectional view of the valve of
FIG. 78;
[0263] FIG. 80 is a top plan view of the assembled valve

of FIG. 77 in an open configuration to receive an object;

[0264] FIG. 81 is a cross sectional view of the valve of
FIG. 80;
[0265] FIGS. 82 and 83 are respectively plan and cross

sectional views of the closed valve of FIGS. 78 and 79;

[0266] FIG. 84 is an enlarged cross sectional view of the
valve of FIG. 77,

[0267] FIG. 85 is a cross sectional view of an access port
comprising a retractor base, a valve mounted to the base and
a secondary seal for an object such as an instrument;

[0268] FIGS. 86 to 88 are cross sectional views of the port
of FIG. 85 showing the insertion of an instrument;

[0269] FIG. 89 is a cross sectional view of another access
port;
[0270] FIG. 90 is a cross sectional view of the port of

FIG. 89 with an instrument in position;

[0271] FIG. 91 s a cross sectional view of a further access
port;
[0272] FIG. 92 is a cross sectional view of the port of

FIG. 91 with an instrument in position;

[0273] FIG. 93 is a cross sectional view of another access
port;
[0274] FIG. 94 is a cross sectional view of the port of

FIG. 93 with an instrument in position;

[0275] FIG. 95 is a perspective view of another valve and
an associated mounting ring;

[0276] FIG. 96 is a cross-sectional view illustrating
mounting of the valve of FIG. 95 on a retractor;

[0277] FIG. 97 is a cross sectional view of the valve of
FIG. 95 mounted on a retractor;

[0278] FIG. 98 is a perspective view of a mounting ring
for a valve;
[0279] FIG. 99 is a top perspective view of a cap and

valve for use with the mounting ring of FIG. 98;

[0280] FIG. 100 is an underneath perspective view of the
cap and valve of FIG. 99,

[0281] FIGS. 101 to 104 are cross sectional views of an
access port incorporating the mounting ring of FIG. 98 and
the cap and valve of FIGS. 99 and 100;

[0282] FIGS. 105 to 108 arc cross sectional views of
another access port;

[0283] FIGS. 109 and 110 are cross sectional views of a
further access port;

[0284] FIGS. 111[unused];
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[0285] FIGS. 112 and 113 are cross sectional views of
another access port;

[0286] FIGS. 114 to 116 are cross sectional views of a
further access port;

[0287] FIGS. 117 to 120 are cross sectional views of
another access port;

[0288] FIG. 121 is a view of an introducer tool according
to the invention;

[0289] FIGS. 122 to 124 are views of a retractor distal
ring;

[0290] FIGS. 125 to 127 are views of another introducer
tool;

[0291] FIGS. 128 and 129 are views of a further intro-
ducer tool;

[0292] FIGS. 130 to 134 are cross sectional views of the

tool of FIGS. 128 and 129, in use;

[0293] FIGS. 135 and 136 are cross sectional views of
another introducer tool, in use;

[0294] FIGS. 137 to 140 are cross sectional views of an
introducer tool, in use;

[0295] FIGS. 141 to 144 are cross sectional views of
another introducer tool, in use;

[0296] FIGS. 145 and 146 are cross sectional views of a
cannula of the invention, in use; and

[0297] FIGS. 147 to 149 are cross sectional views of
another cannula of the invention, in use.

DETAILED DESCRIPTION

[0298] Referring to Figs. A to C there is illustrated an
access device of the invention for an incision a, for example
in an abdominal wall b. The access device comprises a
retractor ¢ for retracting the incision a, and a valve d coupled
to the retractor c. The valve d may be flexibly coupled to the
retractor ¢ by a sleeve e of flexible material. The construc-
tion of the various components and their attributes will be
explained in detail below. In general, the access port is in
this case used as a substitute for a conventional rigid tubular
cannula x, which is illustrated in Fig. C*.

[0299] The access port of the invention may be used to
provide access to the abdominal cavity by an instrument f,
which in this case has an operating element g, such as a
surgical stapler, mounted at the distal end of a flexible shaft
h.

[0300] Tt will be noted that the retractor ¢ has a very low
profile and is positively retained in the incision a against
pull-out forces. Because of the low profile the flexible shaft
h of the instrument f can begin bending immediately after
entering the abdominal cavity, as illustrated in Figs B and C.
The amount of free space required to manipulate the instru-
ment f is minimised. This is in contrast to a conventional
cannula x of Fig. C', in which the rigid tube of the cannula
x is extended significantly into the abdomen to ensure that
it remains anchored in the abdomen, otherwise gas pressure
may cause it to become dislodged. Because of this cannula
length extending into the abdomen, the shaft h of the
instrument f cannot be steered until the steerable section has
exited the cannula x. Thus, there are severe limitations on
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the use of such instruments using a conventional cannula x.
These problems are overcome using the access port of the
invention.

[0301] Referring to Figs. D to S, there is illustrated a
wound retractor 1 according to the invention. The retractor
1 comprises a proximal member 2 for location, in use,
externally of a wound opening 3, a retracting member 4 for
insertion into the wound opening 3, and a distal member 5
coupled to a distal end of the retracting member 4.

[0302] In this case, the retracting member 4 is provided in
the form of a sleeve of flexible, polymeric film material
which lines the sides of the wound opening 3 when the
retractor 1 is in use (Fig. D). The distal member 5 in this case
comprises a resilient O-ring.

[0303] The proximal member 2 is provided, in this case, in
the form of an annular ring means having an inner ring 6 and
an outer ring 7 with the retracting member 4 lead between
the rings 6, 7. The inner ring 6 has a circular cross-section
and the outer ring 7 defines a “C”-shaped recess. In this
manner a projecting portion of the inner ring 6 may be
located 1n a snap-fit manner in the complimentary recess of
the outer ring 7. The inner ring 6 is configured to be a
relatively tight fit in the recess of the outer ring 7 to securely
grip the retracting member 4 between the two rings 6, 7.

[0304] In use, a relatively small incision 8 is made in an
abdominal wall 9 to form the wound opening 3. A typical
length for the incision 8 is in the range of from 12 mm to 30
mm. The resilient distal O-ring 5 is then manipulated into an
elongate, oblong shape by squeezing the distal O-ring 5 to
facilitate insertion of the distal O-ring 3 through the wound
opening 3 (Fig. E), until the distal O-ring 5 is fully located
within the abdominal cavity 10 and the sleeve 4 lines the
wound opening 3 (Fig. F). The sleeve 4 is then pulled
upwardly to cause the distal O-ring 5 to engage with the
internal surface of the abdominal wall 9 (Fig. G).

[0305] Next the proximal member 2 is threaded over the
sleeve 4 with the sleeve 4 passing between the inner ring 6
and the outer ring 7 and the inner ring etc. The proximal
member 2 is then moved downwardly relative to the sleeve
4 by pulling the sleeve 4 taut upwardly and pushing the
proximal member 2 downwardly (Figs. H and I). This action
of moving the proximal member 2 relative to the sleeve 4
shortens the axial extent of the portion of the sleeve 4 which
lines the wound opening 3, and thereby results in lateral
retraction of the wound opening 3, as illustrated in Figs. J
and K.

[0306] The tight-fit arrangement of the inner ring 6 in the
recess of the outer ring 7 ensures that the sleeve 4 is securely
gripped between the rings 6, 7. Thus the proximal member
2 acts as a lock to maintain the wound opening 3 in the
retracted configuration illustrated in Figs. J and K.

[0307] The portion of the sleeve 4 proximally of the rings
6, 7 is thereafter surplus to requirements and may be
removed, for example by cutting it away (Fig. L).

[0308] By engaging the internal surface of the abdominal
wall 9, the distal O-ring § acts as an anchor to maintain the
retractor 1 in position in the wound opening 3, during use.

[0309] An alternative method of using the wound retractor
1 to retract the wound opening 3 is illustrated in Figs. M and
N. In this case, the inner ring 6 and the outer ring 7 are
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moved downwardly relative to the sleeve 4 before the inner
ring 6 is snap-fitted into position in the recess of the outer
ring 7. The inner ring 6 is located above the outer ring 7.

[0310] The inner ring 6 is pushed downwardly, which
causes the outer ring 7 to move downwardly also, while
pulling the sleeve 4 taut upwardly until the outer ring 7
engages the external surface of the abdominal wall 9.
Further pushing of the inner ring 6 downwardly then causes
the inner ring 6 to snap into position in the recess of the outer
ring 7 securely gripping the sleeve 4 between the rings 6, 7.
The action of the inner ring 6 snapping into position in the
recess of the outer ring 7 may be configured o cut the sleeve
4 for subsequent removal of the surplus proximal portion of
the sleeve 4.

[0311] Referring to Figs. O to R there is illustrated another
method of using the wound retractor 1. In this case the
retractor 1 is mounted to a blunt obturator 11 before insertion
into the wound opening 3. The obturator 11 and the retractor
1 are then inserted together through the wound opening 3
until the distal O-ring 5 is fully located within the abdominal
cavity 10 and the sleeve 4 lines the wound opening 3 (Fig.
0).

[0312] The distal O-ring 5 is engaged with the internal
surface of the abdominal wall 9, and the proximal member
2 is moved downwardly relative to the sleeve 4 (Fig. P), in
a manner similar to that described previously with reference
to Figs. G to K. The obturator 11 may then be removed from
the wound opening 3. The proximal member 2 acts as a lock
thereafter to maintain the wound opening 3 in the retracted
configuration.

[0313] Tt has been found that the use of the obturator 11
may assist in deployment of the wound retractor 1. In
particular, retraction of the wound opening 3 by means of the
sleeve 4 during the set-up procedure is not required when the
obturator 11 is employed.

[0314] A sharp obturator could alternatively be employed
in a similar manner to that described previously with refer-
ence to Figs. O and P. A sharp obturator has the additional
advantage that the initial incision 8 in the abdominal wall 9
could be made using the sharp obturator.

[0315] Figs. Q and R illustrate a further method of retract-
ing the wound opening 3 using the wound retractor 1, which
is similar to the method described previously with reference
to Figs. O and P.

[0316] In this case, the retractor 1 is mounted to the
obturator 11 before the inner ring 6 is snap-fitted into
position in the recess of the outer ring 7. A tubular pusher 12
is slidably mounted around the obturator 11 for engagement
with the inner ring 6.

[0317] By pushing on the pusher 12 downwardly while
pulling the sleeve 4 taut upwardly, the rings 6, 7 are moved
downwardly until the outer ring 7 engages the external
surface of the abdominal wall 9. Further pushing of the
pusher 12 downwardly then causes the inner ring 6 to snap
into position in the recess of the outer ring 7, and simulta-
neously causes cutting of the sleeve 4.

[0318] The slecve 4 is thus securely gripped between the
rings 6, 7 to maintain the wound opening 3 in the retracted
configuration. Also the surplus proximal portion of the
sleeve 4 which has been cut away may be removed.
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[0319] The retractor 1 may include means to seal the
retracted wound opening 3. For example, Fig. S illustrates a
sealing cap 13 releasably mounted to the proximal member
2 externally of the wound opening 3. The cap 13 may be
temporarily mounted to the proximal member 2 to maintain
a gas-tight seal of the retracted wound opening 3, for
example to maintain pneumoperitoneum within the abdomi-
nal cavity 10. If it is desired to access the abdominal cavity
10, and/or to remove matter from within the abdominal
cavity 10, the cap 13 can be quickly and easily removed to
reveal the retracted wound opening 3.

[0320] It will be appreciated that various other sealing
means may alternatively be provided with the wound retrac-
tor 1. For example, one or more valves may be included to
facilitate sealed access of an object, such as an instrument,
through the retracted wound opening 3.

[0321] The distal end of the sleeve 4 may be flared distally
outwardly towards the distal O-ring 20, as illustrated in the
wound retractor 25 of Fig. T. This arrangement enhances the
anchoring of the retractor 25 in position in the wound
opening 3 with less risk of the distal O-ring 20 being pulled
up through the wound opening 3, during use.

[0322] A variety of different configurations are possible
for the distal member of the wound retractor within the
scope of this invention. For example, the distal member may
be a standard O-ring 21, as illustrated in the wound retractor
26 of Fig. U, or the distal member may be provided in the
form of a flexible, annular disc 22, as illustrated in the
wound retractor 27 of Fig. V. It has been found that the disc
22 provides enhanced anchoring of the retractor 27 in
position in the wound opening 3, during use.

[0323] In addition, a variety of different configurations are
possible for the proximal member of the wound retractor
within the scope of the invention. For example, the inner
ring of the proximal member may be provided in the form
of a standard O-ring 30, as illustrated in Fig. W. Alterna-
tively one or more valves, such as a lip seal 32, may be
provided as part of the inner ring 31, as illustrated in Fig. X
to facilitate sealed access of an object, such as an instrument,
through the proximal member. As a further alternative, the
proximal member may comprise a closed cap 33 (Fig. Y) to
completely seal the retracted wound opening 3, for example,
to maintain pneumoperitoneum in the abdominal cavity 10.

[0324] Tt will be appreciated that the configuration of the
proximal member 2 may be reversed. For example, an inner
ring 41 may define a “C”-shaped recess and an outer ring 40
may have a circular cross-section, as illustrated in Fig. Z.

[0325] Referring to FIGS. 1 to 10 thereof there is illus-
trated a medical 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.

[0326] 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.

[0327] Inthiscase 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
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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 is reinforced by a gripping ring 15.

[0328] 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 [FIGS. 3, 5] 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 manipulate the sleeve 2 so that the sleeve
2 is folded back on itself into 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 24, 2b of the sleeve
2. The device is now ready for use.

[0329] 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 to 10.
On pulling of the sleeve 2 upwardly the outer layer 2b is
pulled up while the inner layer 2a is drawn around the
proximal ring 3. This results in shortening the axial extent
between the proximal 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
we have observed that 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 engage-
ment between the layers of the sleeve in this configuration
may contribute to this self locking.

[0330] 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.

[0331] Excess sleeve portion 20 outside the incision may,
for example, be cut-away.

[0332] The retractor is suitable for a range of incision sizes
and is easily manufactured. It is also relatively easy to
manipulate, in use.

[0333] 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. 1 to 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 illustrated. 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.

[0334] Referring to FIG. 16, it will be noted that in one
case the excess sleeve portion 20 may be cut-away.

[0335] 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.
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[0336] Referring to FIGS. 18 and 19 in this case the
excess sleeve portion is twisted to form an iris diaphragm
valve 65.

[0337] 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 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 configu-
ration the excess sleeve may be inflated through an inflation
port 76[FIG. 22] to provide an integral access valve 71. The
valve may be used to sealingly engage a hand, instrument or
the like passing therethrough. The inflated sleeve portion
defining the valve is evertable on passing an object there-
through.

[0338] Referring to FIGS. 23 to 28 there is illustrated
another retractor 80 according to the invention which is
similar to the retractors described above and like parts are
assigned the same reference numerals. In this case the
retractor 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 inner ring 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 self locked sleeve in the in-use
configuration sited in an incision. 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 move-
ment.

[0339] The advantage of this arrangement is that a user
can readily release the device from its self locked retracting
configuration.

[0340] 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.
The device is used to first retract an incision as described
above. During this phase the outer guide assembly is con-
veniently 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 down-
wardly 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.
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[0341] It will be appreciated that while reference has been
made to an incision made by a surgeon the device may be
applied for retraction of any opening such as a body open-
ing.

[0342] 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 releasable lock is provided to maintain the access valve 95
closed. For interlocking, in this instance the upper guide ring
91 is an 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.

[0343] Referring to FIGS. 36 to 41 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 biasing means to bias an integral
valve into a closed position. The biasing 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 in a similar manner to the device of FIGS. 29 to 33
except that on movement of the upper guide ring 91 down-
wardly 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 FIG. 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 biasing of the spring. This configuration is
illustrated 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. 41(a) to 41(d). In FIG. 41(a)
the valve 112 is illustrated in a closed resting configuration.
FIG. 41(b) 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. 41(c). In
FIG. 41(d) the downward pressure on the upper ring 91 is
released allowing the valve 112 to close around the object
113.

[0344] 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
movements 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
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protector/retractors and access ports generally other than
those illustrated in the drawings.

[0345] 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 185, 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 engagement element, in this
case provided by a groove 137 for engagement on assembly
with a corresponding engagement element of the guide ring
51 which in this case is provided by a projection 138.

[0346] 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
redundant and can be removed or scrunched up on assembly
of the first iris ring 134 to the guide ring 138 as illustrated
in FIG. 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.

[0347] Referring to FIG. 49(a) there is illustrated another
device 140 according to the invention which has some
aspects similar to the device of FIGS. 46 and like parts are
assigned the same reference numerals. In this case the iris
rings 134, 135 are used to form an iris valve 141 which is
proximally spaced from the guide ring 51 and a flexible
sleeve section 142 is thereby provided between the iris 141
and the guide ring 51. This sleeve section 142 can act as a
flexible cannula wall to permit sealed access of a cannula

whilst facilitating lateral movement of the cannula some-
what as illustrated in FIGS. 44 and 45.

[0348] Referring to FIGS. 49(b) to 49(i) there is illustrated
a device according to the invention 150 comprising a first
ring element 200, a second ring element 201 and a sleeve
202 of pliable material with a first end mounted to the first
ring element 200 and a second end mounted to the second
ring element 200. For ease of reference the ring elements
200, 201 have associated location markings 205, 206 respec-
tively. The sleeve 202 is twisted and has a normally closed
access opening 207 and the sleeve is movable on insertion
of an object such as a surgeon’s hand/arm 210 or an
instrument through the access opening 207.

[0349] As will be described in more detail below a biasing
means is provided to bias the sleeve to close the access
opening 207. The biasing may be provided by pre-tensioning
the sleeve, or by using a separate spring element.

[0350] Referring to FIG. 49(j) there is illustrated another
device 160 which is similar to the device of FIGS. 49(d) to
(i) and like parts are assigned the same reference numerals.
In this case the device has a lip-type seal 161. Another
device 165 with a different type of lip seal 162 is illustrated
in FIG. 49(k).

[0351] Referring to FIGS. 50 to 57(c) there is illustrated an
access port according to the invention for use in surgery
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comprising a first ring element 200, a second ring element
201 and a sleeve 202 of pliable material with a first end
mounted to the first ring element 200 and a second end
mounted to the second ring element 200. For ease of
reference the ring elements 200, 201 have associated loca-
tion markings 205, 206 respectively. The sleeve 202 is
twisted and has a normally closed access opening 207 and
the sleeve is movable on insertion of an object such as a
surgeon’s hand/arm 210 or an instrument through the access
opening 207.

[0352] A biasing means is provided to bias the sleeve 202
to close the access opening 207. The biasing may be
provided by pre-tensioning the sleeve, or by using a separate
spring element. In this case the spring element 215 is a strip
of elastic material 215 which is mounted at one end to the
first ring 201. The elastic strip 215 causes the rings to be
biased into a rest position at which the opening 207 is closed.
On insertion of an object such as a surgeon’s hand the entry
force acts against the biasing of the elastic strip 215 and the
rings 200, 201 rotate relative to one another as evidenced by
the locator marks 205, 206. However, the opening is only
sufficient to allow a specific sized object such as a hand and
forearm to be inserted through the sleeve whilst maintaining
continuous sealing engagement between the sleeve and the
object such as a surgeon’s hand/forearm, thus ensuring that
there is no gas leakage and maintaining pneumoperitoneum.
The device is very easily manufactured and, most impor-
tantly, is extremely easy for a surgeon to use, as a sealed
access port is provided through which a surgeon can easily
insert his arm and forearm. It will be noted that the biasing
ensures that the access opening substantially exactly
matches the contours of the inserted object such as a
hand/forearm and automatically opens and closes as
required.

[0353] In another embodiment, as illustrated in FIGS.
58(a) to 60(c), the spring element may be a coiled spring 220
which normally biases the rings in such a way as to close the
opening.

[0354] Referring to FIG. 61 the hand access device of
FIGS. 50 to 60 is shown mounted to a retractor 230 such as
a retractor as described above.

[0355] Referring to FIGS. 62 and 63 the access device is
shown being mounted to another type of retractor 240. In
this case the first ring element 200 has a circumferentially
extending groove 233 and an associated ring 234 with a
retractor sleeve section 235 accommodated therebetween to
permit sliding action of the access device relative to the
retractor sleeve section 235.

[0356] It will, however, be appreciated that the access
devices of the invention can be used with any suitable
retractor or other similar device.

[0357] Referring to FIGS. 64 and 65 there is illustrated
another access device which is similar to the device of FIGS.
50 to 57 except that in this case the biasing to close the
access port is provided by pre-tensioning the sleeve 240 and
the surgeon, on insertion of an object such as his hand/arm
acts to overcome the tension in the sleeve sufficient to allow
hand insertion whilst still maintaining sealing engagement
to the object such as the surgeon’s hand/arm. This configu-
ration will also be apparent from FIGS. 66 and 67. The
twisted sleeve defining an iris is shown in FIG. 66 with a
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strong outer resilient material 245. As a surgeon inserts his
hand the twist in the sleeve 202 is transferred to the outer
resilient material 245 with the applied force. In FIG. 67 the
hand is removed for clarity, in reality on removal of the hand
the system will revert to the closed configuration of FIG. 66.

[0358] Referring now to FIG. 68 there is illustrated an
assembly of a access device of the invention with a retractor
250 having an excess retractor sleeve section 251 provided
with an outer lip seal 252 for sealing engagement to the arm
of a surgeon. The excess retractor sleeve section may be
used to externalise an organ during a surgical procedure. In
FIG. 69 a lip seal 255 is provided in a sleeve section 250
mounted to the ring element 200. In FIG. 70 a lip seal 260
is provided on a separate sleeve section 261.

[0359] Referring to FIGS. 71 to 76 there is illustrated an
assembly 500 of the invention which comprises a retractor
501 and an iris valve 502 releasably mounted to the retractor
501. The retractor 501 is similar to the retractors described
above such as with reference to FIGS. 1 to 10. The iris valve
502 is similar to the iris valves described above such as with
reference to FIGS. 50 to 57(c).

[0360] The iris comprises the components within the chain
bracket 510 in FIG. 71 and the retractor comprises the
components within the chain bracket 520 in FIG. 71.

[0361] The iris 502 comprises a fixed outer iris ring
member 511 and an inner rotatable ring member 512. The
inner ring member 512 is in this case a snap fit and is free
to rotate relative to the outer ring member 511. The snap fit
engagement is through an annular rib 530 on the outer ring
member 511 and a corresponding annular groove 531 in the
inner ring member 512. A flexible iris-forming sleeve 513
extends between the inner and outer ring members 511, 512.
The sleeve 513 has a first elasticated ring or band 514 at one
end for anchoring in a corresponding engagement channel
515 in the inner ring member 512 and a second elasticated
band 514 at the other end for anchoring in a corresponding
engagement channel 517 in the outer ring member 511.
Thus, one end of the iris-forming sleeve 513 is anchored to
the movable ring member 512 and the other end is anchored
to the fixed ring member 512 so that rotation of the ring
member 512 relative to the fixed ring member 511 will result
in twisting or untwisting of the sleeve, forming an iris valve.
The iris valve is biased into a normally closed position
(FIGS. 72 to 74) by a spring which in this case is in the form
of a strip of clastic material 518 having enlarged head
portions 519, 521 at the ends thereof for location and
engagement of one end of the spring 518 in a spring locating
hole 522 in the fixed ring member 511 and for location and
engagement of the other end of the spring 518 in a spring
locating slot 523 in the rotatable ring member 512. The
spring 518 biases the iris-forming sleeve 513 into the
normally closed position. In insertion of an object such as a
surgeons hand, the biasing force of the spring is counter-
acted causing partial opening of the iris valve whilst still
remaining sealing engagement of the iris sleeve with the
object passing therethrough. A twisting action of the object
as it 1s being inserted will aid overcoming of the spring
biasing action, in some cases. The operation of the iris is
described in more detail above.

[0362] The iris forming sleeve 513 has a length in the
unassembled untwisted configuration of 71 that is preferably
less than or equal to the diameter of the sleeve 513. We have
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found that this is advantageous in optimising the operation
of the iris by ensuring full closure of the iris whilst ensuring
that excess sleeve material, on twisting, is minimised.

[0363] The iris valve 502 is in this case releasably
mounted to the retractor 501. Thus, the iris 502 may be used
independently of the retractor 501 and vice versa. In this
instance the iris valve is screw threadingly engagable with
the retractor, the outer ring 511 of the iris having a thread
535 for connection to the retractor 501. The retractor 501 in
turn has tabs 536 which project inwardly from a retractor top
ring 540 for engagement with the screw thread 535 of the
outer ring 511. Any suitable interconnection may be pro-
vided.

[0364] The retractor 501 comprise a sleeve 552, a distal
member provided by a distal ring 553 of resilient material
such as an O-ring and a proximal member provided by a
proximal ring 554 which may also be an O-ring.

[0365] The sleeve 552 is of any suitable material such as
of pliable plastics film material and comprises a distal
portion 555 for insertion through an incision 356, in this case
made in a patient’s abdomen 557, and a proximal portion
558 for extending from the incision 556 and outside of the
patient.

[0366] In this case the distal ring 553 is not fixed to the
sleeve 552 but rather the sleeve is led around the ring 553
and is free to move axially relative to the distal ring 553
somewhat in the manner of a pulley. The proximal ring 554
is fixed to the sleeve 552, in this case at the proximal inner
end thereof. The sleeve 552 terminates in a handle or
gripping portion which in this case is reinforced by a
gripping ring 565. As described above with reference to
FIGS. 1 to 10, to configure the retractor device according to
the invention a sleeve 552 is first provided with the gripping
ring 565 fixed at one end and the proximal ring 554 fixed at
the other end [FIGS. 3, 5]. The distal ring 553 is then placed
over the sleeve 552. The gripping ring 565 is then used to
manipulate the sleeve 552 so that the sleeve 552 is folded
back on itself into the configuration of FIGS. 1 and 2 in
which the gripping ring 565 is uppermost. The sleeve
extends from the proximal ring 554 and the distal ring 553
is contained between inner and outer layers of the sleeve 2.
The device is now ready for use.

[0367] The resilient distal ring 553 is scrunched up and
inserted through the incision 556 with the distal end 555 of
the sleeve 552 as illustrated in FIG. 4. The sleeve 552 is then
pulled upwardly in the direction of the arrows A in FIGS. 8
to 10. On pulling of the sleeve 552 upwardly the sleeve outer
layer is pulled up while the sleeve inner layer is drawn
around the proximal ring 553. This results in shortening the
axial extent between the proximal ring 554 and the distal
ring 553, tensioning the sleeve 552 and applying a retraction
force to the margins of the incision 556. The system appears
to be self locking because we have observed that when
tension is applied to the sleeve 552 and the pulling force is
released the rings 553, and 554 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. 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.

[0368] In this instance the sleeve gripping ring 565 is led
over the retractor top ring 540 and the gripping ring 565 is
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retained outside of the top ring 540 as illustrated in FIG. 72.
The retractor top ring 540 provides a guide member for the
retractor proximal ring 554. The guide member or top ring
540 is in the form of an annular ring member with an
inwardly facing C-shaped groove which is sized to accom-
modate the ring 554 as illustrated. The outer layer of the
sleeve 552 is interposed between the ring 554 and the guide
540 to further control the pulling of the sleeve and thereby
further controlling the application of the retraction force.
The guide 540 also assist in stabilising the proximal ring
554.

[0369] Referring now to FIGS. 77 to 84 there is illustrated
a pinch valve for use with the access port of the invention.
The pinch valve comprises a flexible cylindrical film sheath
800 which is twisted by a torsion spring 801 to form an
iris-type valve. The spring 801 has spring arms 8§02, 803 at
the free ends thereof which are retained within correspond-
ing recesses 804 in finger handle parts 805, 806 of retaining
members 807, 808. The valve is normally in the closed
position illustrated in Figs. 78 and 79, in which the slecve
800 is biased by the spring 801 into a closed iris-forming
configuration. The handles 805, 806 can be readily gripped
by a user with one hand and rotated against the biasing of the
spring 801 causing the iris to open as illustrated in FIGS. 80
and 81, ready to receive an object such as an instrument
therethrough. When the object has passed through the valve
the finger handles 805, 806 are released, causing the iris to
close and maintain gas pressure on the patient side of the
valve.

[0370] Because of the simple and compact open/close
arrangement of the finger handles 805, 806, it is possible for
a user to open the iris using only an index finger and a thumb
of one hand. This is a highly convenient means of operating
the valve, especially in the case of passing laparoscopic
instruments through the valve.

[0371] The access port of FIGS. 77 to 84 may also be used
with a further seal such as a lip seal 810 which may be
coupled to the top retaining member 807 as illustrated in
FIGS. 85 to 88. In these drawings the access port is shown
coupled to a retractor 811 located in an incision 813 in the
abdomen 812 of a patient to create a low-profile, sealed
instrument access port.

[0372] The retractor 811 is preferable a retractor of the
type described earlier.

[0373] In particular the retractor 811 for retracting the
sides of the incision 813 comprises a distal O-ring member
1000 for insertion into the incision 813, a proximal O-ring
member 1001 for location externally of the incision 813, and
a retracting sleeve member 1002 for extending between the
O-rings 1000, 1001 to retract the sides of the incision 813
(FIG. 85).

[0374] The sleeve 1002 is fixedly attached to the proximal
O-ring 1001, is looped distally around the distal O-ring
1000, and extends between the O-rings 1000, 1001 in a
two-layer arrangement.

[0375] The retractor 811 is particularly suitable for retract-
ing the sides of a laparoscopic incision 813. Generally
laparoscopic incisions are retracted to a diameter of less than
40 mm, preferably between 3 mm and 35 mm, and ideally
between 5 mm and 12 mm.
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[0376] As illustrated in FIGS. 87 and 88, the diameter of
the retracted laparoscopic incision 813 is substantially equal
to the diameter of the laparoscopic instrument 814. This is
possible because the walls of the retracting sleeve member
1002 are extremely thin. Thus the minimum amount of space
is used up by the walls of the retractor 811 enabling the
overall size of the laparoscopic incision 813 to be mini-
mised.

[0377] The lip seal 810 provides further sealing for an
instrument 814 which may be inserted through the pinch
valve and the retractor 811, as illustrated in FIGS. 86 to 88.

[0378] In an alternative arrangement illustrated in FIGS.
89 and 90, a lip seal 820 may be connected to the retractor
811, such as by using excess sleeve material 822 from the
retractor 811. Other details of this embodiment are described
above with reference to FIGS. 77 to 84, and like parts are
assigned the same reference numerals.

[0379] In another embodiment the access port does not
have a secondary seal for the instrument. Such an embodi-
ment is illustrated in FIGS. 91 and 92. Basically this version
involves a retractor 811, with a pinch valve arrangement as
described above with reference to FIGS. 77 to 74, attached
directly thereto.

[0380] In some of the embodiments described above a
valve is mounted directly to a retractor base 811. It is
possible to provide a flexible coupling between the retractor
811 and the valve. 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 8§11 and
the valve 829. The flexible sleeve 830 may be formed by
excess retractor sleeve material attached to the valve 829.
The flexible nature of the sleeve 830 accommodates move-
ment of the valve 829 relative to the retractor 811 while
maintaining the gas-tight sealed coupling.

[0381] The access port of the invention may be of modular
construction. As illustrated in FIGS. 95 to 97, a valve 840
may be mounted to a retractor base, such as to an outer ring
part 844 of the retractor 811. The valve 840 may be of
similar construction to the valve described previously with
reference to FIGS. 77 to 84, and like parts are assigned the
same reference numerals. To facilitate ease of mounting, the
body of the valve 840 and the retractor body 841 may have
complementary interengagable formations. In the embodi-
ment illustrated, the retractor body 841 has a series of
locating tabs 842 for corresponding slots 843 in the valve
body. The assembly will be particularly apparent from
FIGS. 96 and 97.

[0382] Various means of attachment of a proximal assem-
bly to a retractor base may be provided. A proximal ring 845
illustrated in FIG. 98 may be attached to the retractor base
811.

[0383] Acap 850 is illustrated in FIGS. 99 to 104. The cap
850 in this case has an integral duck-bill valve 851 through
which an operating cable 852 may be passed. An operating
device or instrument such as a surgical stapler 853 may be
attached to the cable 852, and the cap 850 may be mounted
to the retractor proximal ring 845, as illustrated in FIGS. 101
to 104. The cap 850 may be releasably mounted to the
proximal ring 845 using suitable complementary formations
such as projecting ribs 846 on the proximal ring 845 and
corresponding ledges 854 on the cap 850. With the stapler



US 2005/0192483 Al

853 or other device in the abdominal space insufflation may
be used and the stapler 853/device can be used laparoscopi-
cally.

[0384] In a further embodiment of the invention as illus-
trated in FIGS. 105 to 110 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 sleeve material 864 allows the instrument to tilt
as illustrated in FIG. 110 without compromising the valve
seal to the shaft of the instrument/object 814.

[0385] As illustrated in FIGS. 112 and 113 a spring 867
may be provided between the valve 860 and the retractor
proximal ring 863 for more controlled flexibility.

[0386] Referring now to FIGS. 114 to 116 another modu-
lar 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 8§14
can be bent or steered almost immediately distal of the
retractor. Referring now to FIGS. 117 to 120 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.

[0387] 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.

[0388] 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.

[0389] 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.

[0390] The access ports of the invention have at least some
of the following advantages:

[0391] Controlled Radial Expansion
[0392] 1. Greater access using smaller incision
[0393] 2. Can vary incision size as need be (e.g.

specimen removal during lap coli.)
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[0394] Greater Sealing Capabilities

[0395] 1. No gas leakage from the wound margins

[0396] 2. Cannot be inadvertently pulled out of the
incision

[0397] 3. Will seal any incision and never require

secondary sealing method (suture, Hassan port, etc.)
[0398]

[0399] 1. Gives back more working space in the
abdomen (critical in pelvic surgery)

[0400] 2. Perineal access for operations such as Radi-
cal Prostatectomy.

Eliminate Intra-Abdominal Profile

[0401] Protection of Wound from Infection and Cancer
Seeding

[0402]

[0403] 2. Upon removal all areas of potential con-
tamination are isolated from the incision

[0404] Reduced Extra-Abdominal Profile

[0405] 1. Will increase the effective working length
of an instrument

[0406]

[0407] Increase the Freedom of Movement of Conven-
tional Laproscopic Instruments

[0408] The retractor of the invention may be inserted
through the abdominal wall as described below. An initial
thin incision 900 may be made in the abdominal wall 907
and an inner distal ring 901 of the retractor may be attached
to an insertion tool 902 as illustrated in FIG. 121. The ring
901 is flexible and can be stretched or bent as illustrated for
ease of insertion through the incision 900. The ring 901 may
be retained in the stretched/bent insertion configuration
using locating grooves 903 in the insertion tool 902. Alter-
natively or additionally as illustrated in FIGS. 122 to 124 the
ring 901 may be split into a number (in this case 4) of
sections 905 with an inner thread 906 passing between and
linking the sections 905. The ring 901 can be bent as
illustrated to reduce the profile in the insertion configuration.
The system is biased so that the ring 901 re-forms into the
circular configuration once released on insertion.

[0409] Insome cases (FIGS. 125 to 127) the ring 901 may
be inserted through the incision using a blunted or round-
nosed obturator tool 910.

[0410] Alternatively as illustrated in FIGS. 128 and 129
the ring 910 may be inserted using an obturator/trocar tool
911 with a leading cutting blade 912. In this case, as
illustrated in FIGS. 130 to 134, the tool 911 itself makes an
incision in the abdominal wall, allowing the distal ring 910
of the retractor to be delivered and deployed, as illustrated.

[0411] Insome cases, as illustrated in FIGS. 135 and 136
the insertion tool 910 may have a stop 915 thereon to limit
the extent by which the tool can project into the patient. The
stop 915 may be fixed, or adjustable in position. The
adjustment of the stop 915 may be used to facilitate different
thicknesses of abdomen. Such adjustment could be achieved
using any suitable means such as a screw thread or ratchet
system. The adjustment may be rendered automatic by using
a spring loaded type system.

1. Tight seal with no “chimney stack” effect

2. Greater working are outside the abdomen
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[0412] An alternative insertion tool 920 is illustrated in
FIGS. 137 to 140. In this case the leading end 921 of the tool
920 is blunted and is inserted through a pre-made incision
900. The distal ring 901 of the retractor is retained in a
groove 922 at the distal end of the tool 920.

[0413] In an alternative embodiment illustrated in FIGS.
141 to 144 the introducer tool 920 has an integral blade 925
which is lined up to the desired location and the tool 920 is
pushed through to make a leading incision in the abdominal
wall 907.

[0414] Another possible solution to the problem presented
by a conventional rigid cannula as described above is
provided by an access device illustrated in FIGS. 145 and
146 which has a distal hollow tubular section 950 and a
proximal instrument insertion section 951 with a lip seal 952
for sealingly engaging with an instrument shaft 955, which
are movably coupled together by a flexible tubular sheath
section 953.

[0415] The distal section 950 defines an access channel for
extension of an instrument 955 therethrough. The flexible
section 955 facilitates relative movement between the sec-
tions 950, 951 to accommodate lateral movement of the
instrument 955 while maintaining the seal between the lip
seal 952 and the instrument 955.

[0416] This access device allows greater maneuverability
on insertion of an instrument 955.

[0417] The flexible section 953 may be concertinaed to
enhance the flexing action. As illustrated the lip seal 952 is
located at the proximal opening of the proximal section 951.

[0418] In particular, if the instrument 955 is tilted to the
side, as illustrated in FIG. 146, the flexible section 953
permits lateral movement of the proximal section 951 with
the instrument 955. By effectively following the lateral
movement of the instrument 955, this ensures that no
leakage gap occurs between the instrument 955 and the lip
seal 952 and thus the pneumoperitoneum within the abdomi-
nal cavity is maintained. In this manner the access device of
FIGS. 145 and 146 provides a solution to the leakage
problems encountered by conventional cannula when an
instrument is tilted to the side.

[0419] Another possible solution is provided by an access
device illustrated in FIGS. 147 to 149 which has an external
lip seal 952 movably connected to the proximal section 951
by a flexible sheath section 956 upstanding proximally from
a proximal end of the proximal section 951. This arrange-
ment also accommodates lateral movement of the instrument
955 while maintaining the seal.

[0420] In conventional rigid cannula systems, if the trocar
and/or instruments is tilted to one side a leak path is
developed through the seal. The systems of FIGS. 145 to 149
avoid this problem.

[0421] The invention is not limited to the embodiments
hereinbefore described, with reference to the accompanying
drawings, which may be varied in construction and detail.

1. An instrument access port comprising:
a retractor for retracting the sides of an incision,

the retractor comprising a distal member for insertion into
the incision, a proximal member for location externally
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of the incision, and a retracting member for extending
between the distal member and the proximal member;
and

a valve for sealing around an instrument inserted through
a retracted incision;

the valve being coupled to the retractor to define a low

profile sealed instrument access port.

2. A port as claimed in claim 1 wherein the retractor is
configured to retract the sides of a laparoscopic incision.

3. A port as claimed in claim 1 wherein the retractor is
configured to retract the sides of an incision to a diameter
substantially equal to a diameter of an instrument to be
inserted through the retracted incision.

4. A port as claimed in claim 3 wherein the retractor is
configured to retract the sides of an incision to a diameter
substantially equal to a diameter of a laparoscopic instru-
ment to be inserted through the retracted incision.

5. A port as claimed in claim 1 wherein the retractor is
configured to retract the sides of an incision to a diameter of
less than 40 mm.

6. A port as claimed in claim 5 wherein the retractor is
configured to retract the sides of an incision to a diameter of
between 3 mm and 35 mm.

7. A port as claimed in claim 6 wherein the retractor is
configured to retract the sides of an incision to a diameter of
between 5 mm and 12 mm.

8. A port as claimed in claim 1 wherein the retracting
member is fixedly attached to at least port of the proximal
member.

9. A port as claimed in claim 1 wherein the retracting
member is movably coupled to the distal member.

10. A port as claimed in claim 9 wherein the retracting
member is looped around the distal member.

11. A port as claimed in claim 1 wherein the retracting
member extends between the distal member and the proxi-
mal member in a two-layer arrangement.

12. A port as claimed in claim 11 wherein the retracting
member extends distally from the proximal member to the
distal member in a first layer and extends proximally from
the distal member to the proximal member in a second layer,
the first layer being located radially inwardly of the second
layer.

13. A port as claimed in claim 1 wherein the retractor
member comprises a sleeve.

14. A port as claimed in claim 1 wherein the distal
member comprises a ring.

15. A port as claimed in claim 1 wherein the proximal
member comprises a ring arrangement.

16. A port as claimed in claim 15 wherein the proximal
member comprises an inner ring part and an outer ring part.

17. Aport as claimed in claim 16 wherein at least part of
the retracting member is movably received between the
inner ring part and the outer ring part.

18. A port as claimed in claim 1 wherein the valve is
configured to seal around a laparoscopic instrument.

19. A port as claimed in claim 1 wherein the valve is
configured to seal around an instrument having a diameter of
less than 40 mm.

20. A port as claimed in claim 19 wherein the valve is
configured to seal around an instrument having a diameter of
between 3 mm and 35 mm.
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21. A port as claimed in claim 20 wherein the valve is
configured to seal around an instrument having a diameter of
between 5 mm and 12 mm.

22. A port as claimed in claim 1 wherein the valve
comprises at least one sealing valve.

23. A port as claimed in claim 22 wherein the valve
comprises a first sealing valve and a second sealing valve.

24. A part as claimed in claim 23 wherein the first sealing
valve is located distally of the second sealing valve.

25. A port as claimed in claim 22 wherein the sealing
valve comprises an iris valve.

26. A port as claimed in claim 22 wherein the sealing
valve comprises a lip seal.

27. A port as claimed in claim 22 wherein the sealing
valve comprises a duck-bill valve.

28. A port as claimed in claim 22 wherein the sealing
valve is biased towards a closed, sealing configuration.

29. A port as claimed in claim 28 wherein the sealing
valve comprises a biasing element to bias the sealing valve
towards the closed, sealing configuration.

30. A port as claimed in claim 29 wherein the biasing
element comprises a coiled spring.

31. A port as claimed in claim 1 wherein the port
comprises a coupling element for coupling at least part of the
valve to the retractor.

32. A port as claimed in claim 31 wherein the coupling
element extends between the valve and the retractor to
couple at least part of the valve to the retractor.

33. A port as claimed in claim 31 wherein the coupling
element is substantially flexible to accommodate movement
of the valve relative to the retractor while maintaining the
coupling.

34. A port as claimed in claim 33 wherein the coupling
element comprises a sleeve.

35. A port as claimed in claim 31 wherein the coupling
element comprises a proximally extending portion of the
retracting member.

36. A port as claimed in claim 1 wherein the valve is
engagable with the retractor to couple at least port of the
valve to the retractor.

37. A port as claimed in claim 36 wherein the valve is
engagable with the retractor in a snap-fit manner to couple
at least part of the valve to the retractor.

38. A port as claimed in claim 36 wherein the valve and
the retractor comprise corresponding inter-engagement
parts.

39. A port as claimed in claim 38 wherein the inter-
engagement parts comprise a male projecting part on one of
the valve or the retractor and a corresponding female recess
part on the other of the retractor or the valve.

40. A port as claimed in claim 36 wherein at least part of
the valve is engagable with at least part of the proximal
member of the retractor.

41. Aport as claimed in claim 40 wherein at least part of
the valve is engagable with the outer ring part of the
retractor.

42. Aport as claimed in claim 1 wherein the valve is sized
for effecting a gas-tight seal with an instrument no larger
than a laparoscopic instrument.

43. (canceled)

44. A cannula comprising;

a proximal instrument insertion portion having a seal for
sealingly engaging with an instrument shaft; and
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a distal tubular portion defining an access channel for
extension of an instrument therethrough;

the proximal portion being movably coupled to the distal
portion to facilitate relative movement between the
proximal portion and the distal portion to accommodate
lateral movement of an instrument passing there-
through whilst maintaining sealing engagement
between the seal and an instrument shaft.

45. A cannula as claimed in claim 44 wherein the cannula
comprises a flexible coupling portion to movably couple the
proximal portion to the distal portion.

46. A cannula as claimed in claim 45 wherein the coupling
portion is substantially tubular.

47. A cannula as claimed in claim 45 wherein a longitu-
dinal axis of the coupling portion is substantially parallel to
a longitudinal axis of the distal portion.

48. A cannula as claimed in claim 45 wherein the coupling
portion is concertinaed along at least part of the length of the
coupling portion.

49. A cannula as claimed in claim 45 wherein the coupling
portion comprises a sheath.

50. A cannula as claimed in claim 44 wherein the seal is
provided at a proximal end of the proximal portion.

51. A cannula as claimed in claim 50 wherein the proxi-
mal portion comprises a proximal opening through which an
instrument may be inserted into the proximal portion, and
the seal is provided at the proximal opening.

52. A cannula as claimed in claim 44 wherein the seal
comprises a lip seal.

53. A cannula comprising:

a proximal instrument insertion portion;

a distal tubular portion defining an access channel for
extension of an instrument therethrough; and

a seal for sealingly engaging with an instrument shaft;

the seal being movably coupled to the proximal portion to
accommodate lateral movement of an instrument pass-
ing therethrough while maintaining sealing engage-
ment between the seal and an instrument shaft.

54. A cannula as claimed in claim 53 wherein the seal is
located externally of the proximal portion.

55. A cannula as claimed in claim 54 wherein the seal is
located proximally of a proximal end of the proximal
portion.

56. A cannula as claimed in claim 55 wherein the proxi-
mal portion comprises a proximal opening through which an
instrument may be inserted into the proximal portion, and
the seal is located proximally of the proximal opening.

57. A cannula as claimed in claim 53 wherein the seal
comprises a lip seal.

58. A cannula as claimed in claim 53 wherein the cannula
comprises a flexible coupling portion to movably couple the
seal to the proximal portion.

59. A cannula as claimed in claim 58 wherein the coupling
portion is substantially tubular.

60. A cannula as claimed in claim 58 wherein a longitu-
dinal axis of the coupling portion is substantially parallel to
a longitudinal axis of the proximal portion.

61. A cannula as claimed in claim 58 wherein the coupling
portion is concertinaed along at least part of the length of the
coupling portion.

62. A cannula as claimed in claim 58 wherein the coupling
portion comprises a sheath.
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63. (canceled)
64. A method of accessing a wound interior with an
instrument, the method comprising the steps of:

retracting the sides of an incision;
sealing around an instrument; and

sealingly inserting the instrument through the retracted

incision to access the wound interior.

65. A method as claimed in claim 64 wherein the incision
is a laparoscopic incision.

66. A method as claimed in claim 65 wherein the sides of
the incision are retracted to a diameter of less than 40 mm.

67. A method as claimed in claim 66 wherein the sides of
the incision are retracted to a diameter of between 3 mm and
35 mm.

68. A method as claimed in claim 67 wherein the sides of
the incision are retracted to a diameter of between 5 mm and
12 mm.

69. A method as claimed in claim 64 wherein the sides of
the incision are retracted to a diameter substantially equal to
a diameter of the instrument.

70. A method as claimed in claim 64 wherein the instru-
ment is a laparoscopic instrument.

71. A method as claimed in ¢laim 70 wherein the instru-
ment has a diameter of less than 40 mm.
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72. A method as claimed in claim 71 wherein the instru-
ment has a diameter of between 3 mm and 35 mm.

73. A method as claimed in claim 72 wherein the instru-
ment has a diameter of between 5 mm and 12 mm.

74. A method as claimed in claim 64 wherein the method
comprises the steps of:

opening a seal to extend the instrument therethrough; and

closing the seal around the instrument to seal around the

instrument.

75. A method as claimed in claim 74 wherein the seal is
opened by inserting the instrument through the seal.

76. A method as claimed in claim 74 wherein the seal is
opened before extending the instrument through the seal.

77. A method as claimed in claim 64 wherein the method
comprises the step of creating the incision.

78. A method as claimed in claim 64 wherein the method
comprises the step of mounting a retractor in the incision.

79. A method as claimed in claim 78 wherein the method
comprises the step of coupling a seal to a retractor.

80. A method as claimed in claim 79 wherein the seal is
coupled to the retractor by engaging the seal with the
retractor.

81. (canceled)
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