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Description

FIELD OF THE INVENTION

[0001] The present disclosure pertains generally to re-
tractors for retaining organs to provide working space
during surgery, especially laparoscopic procedures.

BACKGROUND

[0002] One of the greatest technical challenges during
hand-assisted laparoscopic surgery such as sigmoid
colectomy or ileo-colic resection is retracting loops of
small bowel which drop repeatedly into the surgical field
and obscure visualization. The usual method to prevent
this is positioning the operating table into steep Trende-
lenberg position, but this risks patient injury and position-
al hypotension. Devices to prevent prolapse of small
bowel loops into the operative field during laparoscopic
or open abdomino-pelvic surgery have been developed.
For example, small bowel is known to be packed proxi-
mally in the abdomen using laparotomy pads or towels.
Laparotomy pads or towels inadvertently left inside the
abdomen, however, pose the risk of surgical complication
with serious consequences. Other methods of retracting
the small bowel into the upper abdomen utilize a plastic
bag, into which the small bowel is placed and usually
secured by means of a pull-cord around the opening of
the bag. This approach does not provide retraction of the
small bowel out of the pelvis and additionally risks stran-
gulation of the bowel itself from constriction of the me-
senteric blood supply.
[0003] Thus, new retracting devices and methods are
desired.
[0004] US-A-3,863,639A describes a collapsible dis-
posable retainer device for insertion beneath an abdom-
inal incision for temporarily retaining viscera inside the
abdominal cavity of a patient during closure of an abdom-
inal incision following surgery.
[0005] US2006/0149306 discloses a sealed surgical
access device with a retention member that remains out-
side the patient’s body during surgery and that is adjust-
able in area or circumference.
[0006] US2006/0052669 discloses an internal tissue
retractor that provides a ring member that may be elon-
gated, twisted, folded, bent or deformed to provide an
appropriate profile and subsequent functional shape.
The retraction device may be shaped for both open and
minimally invasive surgery.

SUMMARY

[0007] In one aspect, the invention pertains to a bio-
compatible deformable retractor as defined in claims 1
and 10. Preferred embodiments are specified in the de-
pendent claims. The frame comprises a border around
a majority or all of a perimeter around a central opening
with the membrane secured around at least a portion of

the border to form a restraining structure across the cen-
tral opening. The retractor is approximately planar or a
non-planar convex shape in its natural un-deformed con-
figuration. The retractor can have a round, square, oval,
rectangular, oblong, or polyhedral shape. Alternatively,
the retractor can have a composite shape such as bean,
figure of eight, or U-shape. The various shaped retractors
in a natural un-deformed configuration can have a pe-
rimeter of approximately 5 inches to 200 inches (12.7 cm
to 508 cm). The frame has a cross-section through the
frame, which can be can be round, oval, semi-circular,
triangular, or polygonal having a perimeter from about
0.01 inch (0.25 cm) to about 3.94 inches (10 cm). The
frame can be made, for example, from polymer, metal,
or a combination thereof. In some embodiments, it may
be desirable to have a cushion around the frame. The
membrane can be made from a biocompatible sheet, fab-
ric, net, or a combination thereof. In some embodiments,
the membrane is transparent. In some embodiments, the
retractor may have perforation through the membrane.
The retractor in general can be self-extending. Although
not forming part of the invention, it is also disclosed a
method of using a retractor to retract one or more organs
in a body cavity to form a working space in a living subject
during a surgical procedure. The retractor can be de-
ployed inside the body cavity by deforming the retractor,
inserting the deformed retractor into the body cavity
through a surgical opening, and releasing the retractor
in the body cavity to retract the organ in the cavity to form
the working space. Once deployed, the retractor can be
self-retaining inside the cavity with the frame pushing
against the wall of the cavity while the membrane presses
against the organ to form the working space inside the
cavity. In some embodiments, the deployed retractor has
a convex shape pushing against the organ to make the
working space. When a bean shaped retractor is de-
ployed, the concave potion 120 of the bean shape can
be placed over retroperitoneal vessel and/or conduit to
prevent compression or occlusion of the vessel and/or
conduit.
[0008] The surgical procedure can then be performed
with assistance provided by the working space. In some
embodiments, at least a portion of the membrane of the
retractor remains attached to the frame throughout the
procedure. During the procedure, the retractor may be
repositioned to create different working spaces. Addition-
ally, the membrane of the retractor may be punctured by
laparoscopic instruments or laparoscopes if desired. Af-
ter the surgical procedure, the retractor can be removed
from the body cavity through the surgical opening. In one
situation, the organ is GI tract, the body cavity is perito-
neal cavity, and the working space is pelvic cavity. The
surgical procedure may be a laparoscopic surgery or an
open surgery. It may be a surgery of the GI tract, urinary
system, reproductive system, abdominal wall, or pelvic
floor. In some situations, the surgical procedure is open
laparotomy, mini-laparotomy, pure laparoscopic surgery,
hand assisted laparoscopic surgery, or single incision
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laparoscopic surgery.
[0009] In a further aspect not forming part of the inven-
tion, the present disclosure pertains to a method of mak-
ing a biocompatible deformable retractor. The method
comprises securing a membrane to a biocompatible de-
formable resilient frame to form the retractor. In some
embodiments, the frame is approximately planar or a
non-planar convex shape in its natural un-deformed con-
figuration. The frame generally forms a border around a
majority or all of the perimeter of a central opening, and
the membrane is secured around at least a portion of the
border to form a restraining structure within the central
opening. The retractor may be further attached to a
wound retractor or a laparoscopic access device. Accord-
ing to the invention, a biocompatible retractor comprises
a retractor body comprising a deformable resilient frame
defining a central opening and a deformable membrane
coupled to the deformable resilient frame and extending
across a portion of the central opening; wherein the de-
formable resilient frame is arranged to vary the size of
the central opening and is arranged for complete disposal
within the body of a patient. The biocompatible retractor
further comprises a first end of the resilient frame slidably
coupled to a second end of the resilient frame. Addition-
ally, the biocompatible retractor comprises a first lumen
defined by the first end of the deformable resilient frame
and arranged to receive the second end. In some em-
bodiments, the biocompatible retractor comprises a bi-
asing member coupling portions of the retractor and may
be arranged to bias the retractor into an expanded con-
figuration. Additionally, or alternatively, the biocompati-
ble retractor may comprise an insert.
[0010] In some aspects, the present disclosure teach-
es a biocompatible retractor for insertion beneath the skin
of a patient comprising a retractor body comprising a de-
formable resilient frame defining a central opening and
a deformable membrane coupled to the deformable re-
silient frame and extending across a portion of the central
opening; wherein the deformable resilient frame is con-
figurable between a contracted configuration and an ex-
panded configuration arranged to retract tissue; wherein
the contracted configuration is arranged for laparoscopic
insertion through the skin of a patient; and wherein the
is deformable resilient frame in the expanded configura-
tion is arranged for complete disposal within the body of
a patient. In some instances, the deformable resilient
frame in the contracted configuration comprises an elon-
gated arrangement. Similarly, in some instances, the de-
formable resilient frame may be helically coiled in the
contracted configuration. Embodiments of the present
disclosure include a self-expandable deformable resilient
frame that self-expands from the contracted configura-
tion to the expanded configuration.
[0011] In some embodiments, a subcutaneous retrac-
tor delivery device for delivering a retractor beneath the
skin of a patient comprises an elongated body comprising
a proximal end region, a distal end region, and a retractor
coupling portion positioned in the distal end region;

wherein the retractor coupling portion is arranged to cou-
ple to a portion of a deformably resilient retractor; and
wherein the retractor coupling portion is arranged to
move the portion of the deformably resilient retractor be-
tween a first position outside of the body of the patient
and a second position beneath the skin of the patient.
The retractor may further comprise a first recess defined
by the retractor coupling portion and arranged to receive
the portion of the deformably resilient retractor. In some
instances, the first recess opens away from the proximal
end region of the elongated body and is arranged to push
the portion of the deformably resilient retractor into the
second position. Additionally, in some instances, a sec-
ond recess defined by the retractor coupling portion and
opening away from the distal end region of the elongated
body and arranged to pull a portion of the deformably
resilient retractor from the second position towards the
first position. The retractor coupling portion may also be
arranged for twistably coupling a portion of the resilient
retractor to enable a twisting of the retractor with respect
to the delivery device.
[0012] Further forms, objects, features, aspects, ben-
efits, advantages, and embodiments of the present in-
vention will become apparent from a detailed description
and drawings provided herewith.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

FIG. 1 is a top plan view of a circular retractor with
a deformable resilient frame and a transparent mem-
brane secured around the frame.

FIG. 2 is a schematic diagram of a vertical cross
sectional view along the b-b line of the retractor of
FIG. 1 a showing round cross section of the frame
with wrap around membrane, in which the vertical
reference is relative to a horizontally oriented retrac-
tor frame.

FIG. 3 shows schematic diagrams of alternative
cross section shapes of the frame.

FIG. 4a is a schematic diagram of the circular retrac-
tor of FIG. 1 showing membrane secured around the
frame with an adhesive.

FIG. 4b is a schematic diagram of the circular retrac-
tor of FIG. 1 showing membrane secured around the
frame with stitches.

FIG. 4c is a schematic diagram of the circular retrac-
tor of FIG. 1 showing membrane secured around the
frame with staples

FIG. 4d is a schematic diagram of a round shape
retractor having perforations on the membrane.
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FIG. 5a is a schematic diagram of planar retractor
of square shape.

FIG. 5b is a schematic diagram of planar retractor
of oval shape.

FIG. 5c is a schematic diagram of planar retractor of
rectangular shape.

FIG. 5d is a schematic diagram of planar retractor
of oblong shape.

FIG. 5e is a schematic diagram of planar retractor
of bean shape.

FIG. 5f is a schematic diagram of planar retractor of
"U" or horse shoe shape.

FIG. 5g is a schematic diagram of a retractor with a
natural non-planar convex shape.

FIG. 6a is an illustration of the retractor of FIG. 1
twisted into a figure of 8 configuration.

FIG. 6b is an illustration of the retractor of FIG. 6a,
folded into a two layer deformed configuration.

FIG. 7 is a schematic diagram of the retractor of FIG.
1 folded into a three consecutive oval shape.

FIG. 8a is a schematic diagram of peritoneal cavity
showing viscera.

FIG. 8b is a schematic diagram of peritoneal cavity
of FIG. 8a with a retractor deployed in a convex
shape inside the cavity making a working space.

FIG. 9 is a partial cross-sectional top view of one
embodiment of a deformable resilient frame.

FIG. 10 is a partial cross-sectional top view of one
embodiment of a deformable resilient frame having
an insert.

FIG. 11 is a partial cross-sectional top view of one
embodiment of a deformable resilient frame having
a biasing member.

FIG. 12 is a front elevational view of one embodiment
of a delivery device.

FIG. 13 is a front elevational view of a one embodi-
ment of a deformable resilient retractor being ad-
vanced through an access device.

FIG. 14 is a front elevational view of a delivery device
releasably coupled to a deformable resilient retractor
in an expanded configuration.

FIG. 15 is a front elevational view of a delivery device
releasably coupled to a deformable resilient retractor
in an elongated configuration.

FIG. 16 is a front elevational view of a deformable
resilient retractor helically coiled around a delivery
device.

FIG. 17a is a cross-sectional view of the abdomen
of the patient taken along the coronal plane.

FIG. 17b illustrates an access device being ad-
vanced towards the skin of the patient.

FIG. 17c illustrates an access device penetrating the
skin and abdominal wall of a patient and accessing
the abdominal cavity.

FIG. 17d illustrates a deformable resilient retractor
being advanced by a delivery device through the ac-
cess device.

FIG. 17e illustrates the deformable resilient retractor
in a contracted configuration prior to configuring into
an expanded configuration.

FIG. 17f illustrates the deformable resilient retractor
in an expanded configuration.

FIG. 17g illustrates the deformable resilient retractor
and access device after withdrawal of the delivery
device.

DESCRIPTION OF THE SELECTED EMBODIMENTS

[0014] For the purpose of promoting an understanding
of the principles of the invention, reference will now be
made to the embodiments illustrated in the drawings and
specific language will be used to describe the same. It
will nevertheless be understood that no limitation of the
scope of the invention is thereby intended. Any altera-
tions and further modifications in the described embod-
iments, and any further applications of the principles of
the invention as described herein are contemplated as
would normally occur to one skilled in the art to which
the invention relates. One embodiment of the invention
is shown in great detail, although it will be apparent to
those skilled in the relevant art that some features that
are not relevant to the present invention may not be
shown for the sake of clarity.
[0015] In some embodiments, the present disclosure
teaches an expandable or contractible retractor, i.e., hav-
ing an adjustable size. Furthermore, the retractor may
be self-expanding or self-contracting. In some instances,
the surgical retractor is expandable to provide added ver-
satility to provide features suitable of a variety of appli-
cations. For example, in some embodiments, the ex-
pandable retractor may be shaped into different sizes
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and shapes to be suitable to surgical cavities of difference
shape and sizes. The expandable retractor can also pro-
vide versatility during the delivery as well as the deploy-
ment and retrieval processes. Functions and embodi-
ments of the expandable surgical retractors are de-
scribed further in detail below.
[0016] In some instances, the retractors can be used
in conjunction with a push-and-hook device. The push-
and-hook type of device can be used to elongate the
profile of the retractors so the retractor can be inserted,
for example, through a trochar. Once inserted into the
patient, the retractor is released to retract one or more
organs. After the completion of the surgical procedure,
the hooking element of the push-and-hook device can
be used to retrieve the retractor from the surgical cavity
through the trochar. In some embodiments, it may be
particularly desirable to use the push-and-hook device
to twist the retractor to provide a smaller cross section
before the twisted retractor can be delivered.
[0017] The deformable resilient retractors and acces-
sories, such as the push-and-hook device, described
herein can provide easier access to surgical area during
surgical operation by retracting non-relevant organs
away from the surgical area. The retractors and acces-
sories, in general can be used in a variety of surgical
procedures including, for example, surgery of the GI tract,
urinary system, reproductive system, abdominal wall, or
pelvic floor. The retractors and its accessories described
herein are applicable to surgical procedures including
laparoscopic or open sigmoid colectomy, ileocolic resec-
tion, hysterectomy, pelvic floor repair or resection fixa-
tion, or repair of the rectum or bladder. The retractor and
its accessories can be used for laparoscopic surgery as
well as open surgery and is particularly suited for open
laparotomy, mini-laparotomy, pure laparoscopic surgery,
hand assisted laparoscopic surgery (HALS), or single in-
cision laparoscopic surgery (SILS). Comparison of dif-
ferent laparoscopic surgeries are discussed in by Monte-
ro et al. in Am. Surg. 2011, 77(1):73-77, entitled: "Single
Incision Laparoscopic Surgery (SILS) Is Associated with
Poorer Performance and Increased Surgeon Workload
Compared with Standard Laparoscopy,". The retractor
and its accessories can be used in human subjects or
can be adapted for veterinarian use. The retractor and
its accessories in general are biocompatible. The term
"biocompatible" used herein refers to devices that are
compatible with living cells, tissues, organs, or systems
in the context of the uses described herein, and is effec-
tively not cytotoxic or immunogenic. The biocompatible
retractor and its accessories in general is sterile prior to
use and can be distributed within sterile packaging.
[0018] One exemplary surgical procedure involves ab-
dominal surgery. During abdominal surgery, small bowel
loops can fall into the pelvis and lower abdomen if unre-
strained, obscuring the surgical field. This is especially
true during less invasive surgery such as HALS, SILS
and other Laparoscopic procedures. The deformable re-
silient retractors described herein can be deployed inside

the abdominal cavity and retract the small bowel out of
the lower abdomen and pelvis, thus facilitating the sur-
gery. In one embodiment, the retractor is inserted into a
small laparoscopic incision by twisting the frame into a
"figure-of-eight" shape and further folding the figure-of-
eight upon itself to make a two layer circular configuration
having about half the diameter of the original retractor.
The retractor with reduced size can then be inserted into
the peritoneal cavity where it "unfurls" and assumes sub-
stantially its original size and retracts small bowel out of
the pelvic cavity.
[0019] The retractors described herein are applicable
to other surgical procedures including laparoscopic or
open sigmoid colectomy, ileocolic resection, hysterecto-
my, pelvic floor repair or resection fixation, or repair of
the rectum or bladder. The improved deformable retrac-
tor in general can be inserted into the abdominal cavity
of a patient undergoing surgery via a SILS, HALS or
laparoscopic access device or even through an abdom-
inal wall incision. Once deployed, a circular retractor as-
sumes a generally ovoid shape within the peritoneal cav-
ity, and is further "bent" into a convex form by pressure
from the patient’s lateral abdominal wall. During surgery,
the retractor is held in place by means of anterior-poste-
rior pressure exerted on the retractor by the anterior ab-
dominal wall and posterior retroperitoneal structures. It
is also held in place by lateral pressure exerted on it by
the lateral abdominal wall and hence self-retaining. Hav-
ing become "wedged" into the abdominal cavity, the
membrane of the retractor exerts axial pressure on the
abdominal viscera and prevents bowel loops from enter-
ing the surgical field. The retractor therefore applies forc-
es in all three dimensions, hence can be referred to as
a three-dimensional retractor.
[0020] The extent of compression exerted on the re-
tractor and the eventual shape it adopts is determined
by the size of the abdominal cavity, and the degree to
which the peritoneal cavity is distended e.g., during lapar-
oscopic or open abdominal surgery. The device can
therefore be used both in "open" or "laparoscopic" ab-
dominal surgery. The retractor can be placed in the ab-
dominal cavity with a convex membrane surface facing
toward the head of the patient to retract viscera in the
axial plane and keep them out of the surgical field. In an
alternative embodiment, the device is generally ovoid-
shaped at rest, and is further compressed into an ovoid
shape by anterior-posterior pressure from the anterior
abdominal wall and retro-peritoneum. The natural un-de-
formed configuration of the retractor can be a ring or other
appropriate shape of soft "springy" malleable polymer or
plastic, which prevents excessive pressure on the ab-
domino-pelvic viscera, but effectively keeps the viscera
out of the surgical field.
[0021] The frame of the retractor can be made of bio-
compatible metal, polymer or a combination thereof. The
frame can adopt any reasonable shape and size to better
fit into body cavities of various sizes. For example, the
retractor generally may be round, square, oval, rectan-
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gular, oblong, or polyhedral with a perimeter of approxi-
mately 5 to 200 inches (12.7 to 508 cm). Additionally, the
retractor may be a composite shape such as bean, figure
of eight, or U-shape. The retractor in general may be
planar or non-planar with a convex three dimensional
shape in its natural un-deformed configuration.
[0022] In some instances, the resting or non-deformed
shape of the surgical retractors described herein can be
planar or non-planar with convex shape and generally a
circular or ovoid "ring" with a membrane. Once deployed
inside a surgical cavity of interest, a deformable resilient
frame contacts the inner wall of the cavity within the pa-
tient and supports the membrane attached such that the
membrane forms a barrier against relevant organs inside
the cavity therefore retracts or retains the organs to cre-
ate a working space inside the cavity. Surgical procedure
can then be performed inside the working space with the
retained organs out of the way.
[0023] The different shaped retractor offers advantage
to meet a variety of surgical needs. The retractor may
additionally be attached to other instruments such as
laparoscopic access device or a wound retractor to pro-
vide integrated access to surgical area of interest. As
described further below, the frame may be made expand-
able to provide additional versatility.
[0024] The cross section through the frame, i.e.,
through the frame effectively perpendicular to an axis
along the frame forming the general shape of the frame,
may adopt various shapes and sizes to suite any partic-
ular needs also. The frame has a thin shaped member
that forms a border of a central opening For example,
the cross section through the frame may be round, oval,
semi-circular, triangular, or polygonal and has a perim-
eter of about 0.25 cm to about 10 cm. A cushion, such
as with a polymeric gel or soft elastic polymer can be
used to pad around the frame to prevent damage to the
wall of the body cavity during self-retaining deployment.
In the embodiments where the expandable frame is in-
volved, the frame of the retractors may be made tubular
with a lumen where additional inserts, etc. may be added
to modulate the properties and sizes of the retractor.
[0025] The membrane of the retractor that is attached
to the frame can be made of a biocompatible sheet, fabric,
net or a combination thereof. In general, the membrane
is secured around the majority or all of the frame and at
least a portion of the membrane generally remains at-
tached to the frame while the retractor is being used in
its retractor function. The membrane may contain perfo-
rations to provide access to the retracted organ during
the surgery. Alternatively, the membrane can be made
of material that can be punctured through by surgical
instruments such as a laparoscope. A range of materials
can be used for the membrane as described herein, and
the membrane can be relatively impermeable or the
membrane can have pores, or other opening, such as an
open weave, as long as the membrane functions to re-
strain selected organs. In embodiments where the ex-
pandable retractor is involved, the membrane of the ex-

pandable retractor is made correspondingly expandable.

Structural Elements of the Retractor and Formation 
Thereof

[0026] The biocompatible retractor can have a deform-
able resilient frame with a deformable membrane se-
cured around majority or all of the perimeter of the frame
to form a generally planar surface. The frame can be
constructed out of resilient metal, polymer, or a combi-
nation thereof. The membrane may be a plastic sheet or
the like, which serves as the retractor surface in the axial
plane to retract for example viscera out of the pelvis. It
can be desirable for the membrane to be transparent.
[0027] An embodiment of a retractor with a circular
frame and a transparent plastic sheeting is illustrated in
FIG. 1. Specifically, retractor 100 can comprise a frame
102 and a membrane 104 wrapped around portions of
the frame 102 in a wrapped area 106, to secure the mem-
brane 104, as shown in FIGs. 1-2.
[0028] The frame 102 can be a deformable frame ca-
pable of deformation in one or more directions while
maintaining the structural integrity 102 of the frame. In
some instances, the frame 102 is a deformable resilient
frame that is capable of being deformed in one or more
directions with a propensity to recover to an undeformed
and/or lesser deformed configuration. Additionally, or al-
ternatively, the frame 102 may have a shape-memory.
For example, portions of the frame 102 may comprise
shape memory materials, such as a shape memory alloy
such as NiTi to name one non-limiting example.
[0029] The membrane 104 can comprise a material
formed into a sheet and/or film-like arrangement. Other
variations are also contemplated. The membrane 104
can comprise a series of elongated members, such as
fibers, extending between portions of the frame 102,
across the central opening 109. In some instances, elon-
gated members extending across portions of the central
opening 109 extend from a portion of the frame 102 to
another elongated member, forming a mesh-like ar-
rangement. As illustrated in several embodiments herein,
the membrane 104 has a thickness substantially less
than that of the frame 102. However, other variations are
contemplated. For example, the membrane 104 and the
frame 102 may have substantially the same thickness,
or the membrane 104 may have a substantially greater
thickness than that of the frame 102.
[0030] The wrapped area 106 of the membrane 104
can have sealing lines 108 securing portions of the mem-
brane 104 to itself and portions of the membrane 104
around the frame 102. For example, sealing lines 108
can correspond with locations of heat bonding and/or ad-
hesive bonding of the membrane 104 that form the
wrapped portion of the membrane 104 extending around
the frame 102 and securing the membrane 104 to the
frame 102.
[0031] In some instances, the frame 102 comprises an
elongated body following a path that defines a central
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opening 109. For example, frame 102 can comprise a
relatively thin-walled member that forms the central
opening 109 across which the membrane 104 extends.
The retractor 100 can optionally have a segment 110 of
the frame 102 that is free of attachment to the membrane
104. This segment 110 may leave expansion room for
the membrane 104 during, for example, the deformation
process of the retractor 100. Additionally, segment 110
may allow for a portion of the frame 102 to telescopically
slide within another portion of the frame 102, so as to
allow the size and/or shape of the frame 102 and/or cen-
tral opening 109 to change. However, it is contemplated
that the membrane 104 can be attached completely
around the frame 102 in some embodiments.
[0032] In general, the frame 102 can form a closed
structure around the central opening 109 or an open
structure, following less than the perimeter of the central
opening 109. The frame 102 can form a planar arrange-
ment in its relaxed position, or the relaxed position of the
frame 102 can form a non-planar convex shape. In some
instance, the perimeter formed by the frame 102 provides
for attachment of the membrane 104 across the central
opening 109 or a suitable portion thereof. As noted
above, the membrane 104 may or may not be attached
to itself and/or to the frame 102 at all portions of the pe-
rimeter of the central opening 109. In some embodi-
ments, the membrane 104 is attached around substan-
tially all of the perimeter.
[0033] A cross sectional view through the retractor 100
of FIG. 1 along the 2-2 line is illustrated in FIG. 2. As
illustrated, the membrane 104 is wrapped around the
frame 102 in the wrapped area 106 and is secured to
itself by sealing lines 108. In some instances, the frame
102 has a circular or round cross-section, as illustrated
in FIG. 2. The frame 102, however, may have a number
of cross-sectional shapes at portions along the length of
the frame 102 such as triangular, oval, pentagonal, wavy
rectangular, semi-circular, or circular with hollow, as
shown in FIG. 3. In general, as will be appreciated by
one of ordinary skill in the art, any reasonable cross sec-
tional shape of the frame 102 can be used. Frame 102
having a triangular and/or wavy rectangular cross sec-
tion, in particular, may provide better self-retaining prop-
erties for the retractor 100 once the retractor 100 is de-
ployed, as the triangular and/or wavy rectangular cross-
section may provide greater latch when in contact with
wall of the body cavity. Additionally, in the embodiments
where the cross-sectional shape of the frame 102 is semi-
circular or triangular, twisting and folding the semi-circu-
lar or triangular frame 102 into a two layer configuration,
as illustrated in FIG. 6b, results in a circular or diamond
cross sectional profile, which further assists in inserting
the retractor 100 into the abdominal incision.
[0034] The cross section of the frame with a circular
cross section can measure from about 0.1 cm to about
3 cm in diameter, in some embodiments from about 0.25
to about 2.5 cm, and in additional embodiments about
0.5 cm to about 2 cm in diameter. For frames with alter-

native cross sectional shapes, the size of the cross sec-
tion is more easily defined with the perimeter instead of
diameter. In general, the frame can have a perimeter
around a cross section of the frame of about 0.25 cm to
about 10 cm, in some embodiments of about 0.5 cm to
about 8 cm, and in additional embodiments of about 1
cm to about 6 cm. A person of ordinary skill in the art will
recognize that additional ranges of diameters and perim-
eters within the explicit ranges above are contemplated
and are within the present disclosure.
[0035] In some embodiments, the membrane 104 is
coupled to the frame 102 using a coupling member such
as an adhesive and/or heat sealing techniques, although
other techniques known in the art may also be used. Al-
ternatively, or additionally, the membrane 104 may wrap
around the frame 102 and attach or seal to itself as shown
in FIGs. 1 and 2. The wrap around configuration with
various sealing methods is further illustrated by schemat-
ic diagrams in FIGs. 4a-d. Referring to FIG. 4a, mem-
brane 134 wraps around frame 132 creating a wrapped
around area 136 around the frame 132 that is secured
by sealing line 138 , which is the point of attachment of
the membrane 134 onto itself, such as via adhesive or
heating of the membrane 134 material. Alternatively, the
sealing line 138 may be created with stitches 140 as
shown in FIG. 4b or with staples 142 as shown in FIG.
4c . While these figures show the membrane 134 at-
tached to itself after wrapping around the frame 132, in
additional or alternative embodiments, the membrane
134 can be directly attached to the material of the frame
132. Thus, the membrane 134 material can be glued,
heat bonded, stitched and/or stapled directly to the frame
132. In general, the membrane 134 can be attached
around a majority of the perimeter of the frame 132, al-
though the membrane 134 may be attached around the
entire perimeter of the frame 132.
[0036] The frame of the retractor in general can be
composed of resilient, flexible material to permit twisting,
bending, and generally deformation of the retractor. Pad-
ding or cushion can be added around the frame to im-
prove traction between the retractor and the wall of the
body cavity while preventing applying excess pressure
to cause injury to the tissue of the cavity.
[0037] In general, the frame can be formed from one
or more biocompatible materials, including, for example,
metals, such as stainless steel or alloys, e.g., Nitinol®,
or polymers such as polyether-amide block co-polymer
(PEBAX®), nylon (polyamides), polyolefins, polyesters,
polycarbonates or other suitable biocompatible polymers
including elastomeric polymer, such as suitable poly-
urethanes, polydimethyl siloxane, acrylonitrile butadiene
styrene (ABS), high density polyethylene (HDPE), rub-
ber, polyisoprene (i.e., synthetic rubbers), and poly-
tetrafluoroethylene. Spring metals or shape memory
metals, such as Nitinol®, can be particularly useful. A
metal frame can be covered in a polymeric cover or the
like. In some embodiments, different portions of frame
can be formed from different materials to introduce de-
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sired stiffness/flexibility for the particular portion of the
frame. In some embodiments, the frame can be made
from polymer embedded with metal wire. Suitable poly-
mers include, for example, polyamides, i.e., nylons. The
metal wire can be braided, coiled or otherwise placed
over a polymer tubing liner with some tension. A polymer
jacket can be then placed over the top of metal wire or
the like. Upon heating over the softening temperature of
the polymer and subsequent cooling, the wire becomes
embedded within the polymer. The liner and jacket can
be the same or different materials. The wire adds addi-
tional mechanical strength while maintaining appropriate
amounts of flexibility. In general, the frame is made of
material that has sufficient resilience to substantially re-
gain its resting configuration after being deformed, which
is self-extendable. The frame may be a durometer from
about 40 A to about 90 A on the A durometer scale or
from about 50 D to about 90 D on the D durometer scale,
as specified in ASTM protocol D2240-00. Frames formed
from elastic polymers, such as rubbers or the like, can
be convenient and relatively inexpensive.
[0038] The membrane can be constructed from a bio-
compatible sheet, fabric, net, or a combination thereof.
The membrane may be made out of transparent or semi-
transparent materials, such as polymers. In some em-
bodiments, it may be desirable to have perforation on the
membrane for the purpose of passing surgical instru-
ments such as laparoscope through the membrane. FIG.
4d, for example, shows a schematic diagram of a round
shaped retractor with perforations 112 on the membrane.
The membrane can alternatively be constructed from ma-
terial that can be punctured by medical instruments such
as a laparoscope to gain better visualization from trochar
sites proximal to the retractor.
[0039] The membrane may be clear, transparent,
translucent, opaque and made of a variety of different
materials with different characteristics. In one embodi-
ment, the membrane can be made from an elastomer
such as polyisoprene, polyurethane, silicone poly-
urethane, or silicone. In some embodiments, the mem-
brane may be non-elastic or slightly elastic so that the
membrane can restrain organs or other body portions
without significantly distending the membrane. Thus, in-
elastic materials such as polyethylene terephthalate can
be used to form the membrane or portions thereof. The
thickness of the membrane may vary, for example, from
about 0.005 inches (0.0127 cm) to about 0.1 inches
(0.254 cm) and in some embodiments of about 0.01 inch-
es (0.0254 cm) to about 0.05 inches (0.127 cm). A person
of ordinary skill in the art will recognize that additional
ranges of thickness within the explicit ranges above are
contemplated and are within the present disclosure.
[0040] The membrane in general is foldable and has
sufficient strength to retain organ while being extended
across the central opening and/or around the frame. The
retractor can be made of disposable materials, such that
the retractor may be thrown away after use, although the
retractor can be made of a durable, reusable material in

some embodiments.
[0041] The resilient nature of the frame permits twisting
and folding of the retractor to allow insertion into small
abdominal wall incisions, and permits the retractor to con-
form to the inner contours of the inner aspect of the pa-
tient’s abdomen to effectively retract bowel away from
the surgical field. Clinical experience has demonstrated
that during open abdominal laparotomy in an approxi-
mately 70 kg male the abdominal cavity measures ap-
proximately 6-8 inches (15, 2-20,3 cm) in anterior to pos-
terior (A-P) plane and 10-12 inches (25,4-30,5 cm) in
lateral plane. Thus, for a circular-shaped retractor for a
majority of patients, the natural or "resting" dimensions
of the retractor can have a suitable diameter of approx-
imately 6 to 20 inches (15,2-50,8 cm), in some embodi-
ments from about 8 to about 18 in (20,3 to about 45,7
cm) and in additional embodiments from about 10 to
about 16 inches (25,4 to about 40,6 cm) in diameter. For
a generally convex-shaped retractor used for open sur-
geries, the resting A-P dimensions within the patient can
be from about 2 to about 12 inches (5,1 to about 30,5
cm), in some embodiments from about 4 to about 10 inch-
es (10,2 to about 25,4 cm) and in further embodiments
from about 6 to about 8 inches (15,2 to about 20,3 cm).
Lateral dimensions, across the patient, of a generally
non-planar convex shaped retractor within the patient
can be about 6 to about 20 inches (15,2 to about 50,8
cm), in further embodiments from about 8 to about 18
inches (20,3 to about 45,7 cm), and in other embodiments
form about 10 to about 16 inches (25,4 to about 40,6 cm).
A person of ordinary skill in the art will recognize that
additional dimensional ranges within the explicit ranges
above are contemplated and are within the present dis-
closure.
[0042] Furthermore, clinical experience has demon-
strated that during laparoscopic surgery in an approxi-
mately 70 kg male, A-P peritoneal dimensions are 9-12
inches (22,9-30,5 cm) and lateral dimensions are 10-12
inches (25,4-30,5 cm). The lateral dimensions are similar
to open cases, since laparoscopic insufflations of the ab-
domen increases the A-P dimension much more than the
lateral dimensions, which stays reasonably unchanged.
For a circular retractor, the natural or "resting" dimen-
sions of the retractor has a diameter from about 6 to about
24 inches (15,2 to about 61 cm), in further embodiments
from about 8 to about 20 (20,3 to about 50,8) and in other
embodiments from about 10 to about 16 inches (25,4 to
about 40,6 cm). For a generally convex-shaped retractor
within the patient used for laparoscopic cases, the resting
A-P dimensions can be in some embodiment from about
6 to about 20 inches (15,2 to about 50,8 cm), in further
embodiments from about 8 to about 18 inches (20,3 to
about 45,7 cm) and in other embodiment from about 9
to about 14 inches (22,9 to about 35,6 cm). Lateral di-
mensions for a generally ovoid retractor within the patient
would be approximately the same as for an "open" ver-
sion of the retractor i.e., from about 6 to about 20 inches
(15,2 to about 50,8 cm), in further embodiments from
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about 8 to about 18 inches (20,3 to about 45,7 cm) and
in additional embodiments from about 10 to about 16
inches (25,4 to about 40,6 cm). A person of ordinary skill
in the art will recognize that additional ranges of dimen-
sions for non-circular embodiments within the explicit
ranges above are contemplated and are within the
present disclosure.
[0043] Besides round or circular shape, alternative pla-
nar retractor shapes such as square, rectangle, oval, ob-
long, bean, and "U" or horse shoe or composite shape
shown in FIG. 5a - ƒ, can be adopted. Some of these
frame shapes form a closed structure around the interior.
The frame of the "U" or horse shoe shaped retractor does
not surround the perimeter of the membrane and has an
opening area 122 that can be more easily deformed than
other parts of the retractor. Additionally, the retractor can
be made with a frame that is non-planar in its resting or
natural configuration. An example of a non-planar convex
circular retractor is shown in FIG. 5g, although retractors
with other shapes can be made three dimensionally con-
vex also. The degree of curvature out of the plane can
be selected to suit desired properties of the retractor. The
non-planar convex shaped retractor may be desirable in
some applications, as the retractor may or may not rely
on the interaction between the wall and the frame only
to create the convex shape for restraining the organs
within the patient. The dimensions of the frame of a non-
planar retractor can be evaluated by distorting the frame
to a planar configuration for the measurements, and then
the measurements described above for the naturally pla-
nar retractors can be applied to the non-planar designs.
[0044] In general, the retractor can be made of various
sizes and configurations for use in various size humans
and animals depending on the size and weight of the
individual (e.g. small, medium and large), body habitus,
prior abdominal surgery, size and dimensions of the peri-
toneal cavity, and whether open vs. laparoscopic surgery
is being performed. For example, when deployed inside
a body cavity, the concavity of a bean shaped retractor
may be placed over retroperitoneal vessel and/or conduit
to prevent compression or occlusion of the vessel and/or
conduit. For devices of alternative shapes, the size of the
retractor is more conveniently defined with the perimeter
instead of diameter. In general, the retractor can have a
perimeter from about 5 to about 200 inches (12.7 to 508
cm), in some embodiments from about 10 to about 150
inches (25.4 to 381 cm), in additional embodiments from
about 20 to about 100 inches (50.8 to 254 cm). A person
of ordinary skill in the art will recognize that additional
ranges of perimeter within the explicit ranges above are
contemplated and are within the present disclosure.
[0045] In some instances, portions of the retractor 100,
such as the frame 102, are arranged for complete dis-
posal within the body of a patient (e.g., beneath the skin
of the patient). For example, in some embodiments, the
frame 102 of the retractor 100 is arranged for complete
disposal within the abdomen of a patient. Additionally, or
alternatively, some embodiments of the present disclo-

sure lack a portion that extends outside of the body of
the patient. In some instances, the deformable resilient
frame lacks a portion that extends outside of the body of
the patient, such as a handle. However, it is contemplated
that insertion and/or retrieval portions of the retractor 100
and/or an accessory, such as a push-and-hook type de-
vice discussed below, may extend to a position outside
of the body of the patient (e.g., extending through the
abdominal wall and the skin of the patient to a position
outside of the patient’s skin).
[0046] The retractor may additionally be combined with
other surgical instruments such as a wound retractor or
a laparoscopic access device. In one embodiment, the
retractor may affix to the proximal aspect of an abdominal
wound retractor such as the "Alexis" retractor by Applied
Medical, hand-assisted laparoscopic access devices
such as the "Gelport" also from Applied Medical, or the
"Dextrus" hand access device from Ethicon Endosur-
gery. The wound retractor and the access devices com-
monly has an inner plastic or polymer ring that can par-
tially retain the retractor in the abdominal wound. The
retractor described herein may attach to a selected loca-
tion of the ring of the wound access device using an ap-
proximately clip-on attachment which attaches the re-
tractor to the inner ring of the abdominal wound retractor.
Such a clip-on attachment can attach around the inner
ring, while not interfering, impinging or perforating the
sleeve aspect of the abdominal wound retractor and re-
tracts viscera into the upper abdomen. Various fasteners
can be adapted for interfacing the surgical retractor de-
scribed herein with the wound access retractor lower ring.
The interfacing of the surgical retractor with the wound
retractor provides for ability to obtain the advantages of
both devices while limiting any interference between the
devices.
[0047] The retractor described herein can be made to
be disposable items to avoid the need for subsequent
cleaning and sterilization. The generally sterile biocom-
patible retractor may additionally be coated with bacte-
rialcidal or antiinflammatory agents to further prevent in-
fection or other complication during the surgical proce-
dure. In some embodiments, it may be advantageous to
make the retractor impermeable to fluids to provide a
relatively dry environment in the working space.

Expandable Retractor

[0048] Various embodiments of the disclosed retrac-
tors are made expandable to provide additional versatility
to suit the needs of a variety of applications. In some
embodiments, the expandable retractor may be shaped
into different sizes and shapes to be suitable to surgical
cavities of difference shape and sizes. The expandable
retractor can also provide versatility during the delivery
as well as the deployment and retrieval processes.
[0049] In one embodiment, the retractor can be made
expandable to a larger diameter, or to a different shape.
The frame as well as the membrane can be made ex-
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pandable to a greater surface area, or a different shape
or shapes. Referring to FIG. 9, in one embodiment, an
expandable retractor 220 comprises a tubular ring 221
with one end 222 of the tubular ring 221 having a slightly
smaller diameter than the opposite end 223. The smaller
diameter end 222 of the tubular ring 221 is inserted into
the larger diameter end 223 to have a slidably overlap-
ping section 224 to create a generally circular ring. The
overlapping section 224 may be large or small. In some
embodiments, the overlapping section 224 can comprise
part or more than 50% circumferences of the tubular ring
221. When the smaller diameter end 222 is slid into the
larger end 223 to increase the size of the overlapping
section 224, the expandable retractor 220 contracts in
size. Conversely, the smaller end 222 may be withdrawn
out of the larger tubular member end 223 to reduce or
diminish the overlapping section 224 to create an ex-
pandable retractor 220 with a larger diameter and surface
area.
[0050] In some embodiments, the retractor ring com-
prises a series of segments of tubular members with in-
crementally decreasing diameters, wherein the transition
from a larger to a smaller diameter is by means of a "step
down" or "shoulder" from the larger to the smaller diam-
eter segment. In some embodiments the "step downs"
or "shoulders" are also present on the smaller diameter
end of the retractor ring. In this embodiment, the retractor
ring may be expanded serially from one "step down" or
"shoulder" to the next, and the ring will be held in place
by means of the shoulders abutting against each other
to prevent the ends of the ring from slipping within each
other and loss of retractor diameter to keep the retractor
in a pre-determined expanded diameter. This embodi-
ment may be manufactured by inserting a plurality of tu-
bular members within each other, wherein the outer di-
ameter of the smaller member is the same as the inner
diameter of the larger tubular member. Having inserted
the smaller diameter member within the larger diameter
member the members are affixed. This is repeated a plu-
rality of times resulting in a series of tubular members of
decreasing inner and outer diameters, wherein the "step
down" or "shoulders" on the inner and outer aspects are
staggered along the length of the final tubular structure.
The smaller diameter end of the resulting tubular device
is then inserted into the larger diameter end, resulting in
a ring device. As the ring is expanded, it is held in place
by the outer and inner "shoulders" abutting against each
other.
[0051] In a further embodiment, there are "ratchets"
located at points along the circumference of the outer
and inner tubular member. This "ratchet" configuration
holds the inner and outer tubular member at a given di-
ameter, and prevents the inner tube from unintentionally
advancing further into the outer tubular member and
thereby decreasing the diameter of the retractor. The
"ratchet" mechanism therefore holds the retractor ring at
any pre-determined diameter, so facilitating retraction of
the peritoneal contents.

[0052] In a further embodiment, referring to FIG. 10,
all or part of the tubular member 225 may be hollow. An
insert 226, such as a reinforcing member, can be used
to add the required properties of malleability flexibility or
shape memory properties to the tubular member 225. In
this embodiment, the insert 226 may be present through-
out part or all of the circumference of the outer tubular
member 225 or throughout a portion of the hollow outer
ring, depending on whether the hollow outer ring is fully
contracted and/or closed (i.e. smallest diameter) or fully
expanded (i.e. largest diameter).
[0053] To avoid disconnection, the midpoint 227 of the
insert 226 and the midpoint 228 of the tubular member
225 are located preferably 30-330 degrees apart, more
preferably 90-270 degrees apart or most preferably ap-
proximately 180 degrees apart, to prevent the disruption
of the retractor. In a further embodiment, the insert 226
may also be partially or completely hollow to allow the
ends of the insert 226 to slide in and out as the retractor
is contracted, expanded, closed, and/or opened.
[0054] Both or either the insert 226 and the tubular
member 225 may be made of metal, polymer, or a com-
bination thereof to have the desired flexibility malleability
bending twisting or shape memory properties to provide
the desired performance of the ring retractor as a whole.
[0055] Additionally, the retractor may assume different
shapes in its contracted and/or expanded configurations.
In one embodiment, the retractor may be a circular shape
in its contracted configuration, and expand into an oval
configuration in the expanded configuration and/or as the
retractor is expanded. Any combination or mixture of
shapes may be provided as the retractor is expanded
and contracted, in order to provide the desired size and
shape retractor to provide the preferred retraction of the
intra-abdominal organs in individual sized patients.
[0056] The central opening and the membrane expand
and contract as the outer ring is made larger and smaller
or as the ring assumes a variety of different shapes. In
one embodiment, the membrane 229 is made of a rubber
type material, similar to that found in elastic balloons,
which freely expands and contracts. This expandability
also provides the necessary flexibility of the membrane
229 to allow it to be folded and twisted into different
shapes, for instance twisted into a figure-of-eight then
folded upon itself to make a retractor approximately half
of its original size.
[0057] In yet a further embodiment, the retractor ring
230 may be expandable by a device or method such as
a spring 231 located within the lumen of the outer ring
232 as described above. In this embodiment, the ring
230 may expand by means of force exerted from a com-
pressed spring 231 located within the outer ring 232 with
corresponding increase in the surface area of the mem-
brane 233 of the retractor. Conversely, contraction of the
ring 230 (i.e., making the ring smaller) results in com-
pression of the contained spring 231. In this embodiment,
the contracted and/or closed retractor ring 230 is insert-
able into the abdomen, since this arrangement has a
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smaller maximum outer dimension than the expanded
arrangement.
[0058] In general, the expandable retractors described
herein can be delivered or deployed using the push-and-
hook device and methods described below. Specifically,
the expandable retractor may be twisted into a figure-of-
eight and folded upon itself. After inserting the retractor
into the abdomen the retractor "unfurls" to its planar form,
and may then be further expanded by means of the con-
tained mechanism, such as the spring 231 or insert 226,
to further increase the surface area of the central opening
and/or the membrane.
[0059] To prevent complete opening of the retractor
rings, and potential loss of the contained spring 231, me-
chanical "stops" are configured within the circumference
of the rings of the expandable retractors, which limits the
minimum and maximum diameter the retractor may
reach.
[0060] Having inserted the ring retractor into the body
cavity, the retractor "unfurls" to its resting shape, and
may then be further "opened" or expanded by a combi-
nation of laparoscopic graspers, manually (as in hand
assisted surgery) or a combination of both. In a further
embodiment, protrusions are present at locations around
the retractor ring which can be grasped by laparoscopic
instruments to facilitate opening or expanding the ring.
Depending on the size of the surgical cavity of interest,
the size the expandable retractor can be adjusted such
as using the "shoulder" mechanism described above.
[0061] Alternative embodiments include other means
of expanding the ring such as infusion of gas or liquid
into the lumen of the ring, so expanding the diameter of
the ring. Alternative embodiments include a method or
device to automatically open the ring, such as a "release"
mechanism incorporated into the outer ring and spring
interface. Pressing the release mechanism then allow
the spring to open and thereby widen or expand the re-
tractor ring.

Push-and-hook Device

[0062] A push-and-hook type of device (hereinafter the
PH device) can be used to facilitate the delivery and re-
trieval of the surgical retractors of interest during surgical
procedures. In some instances, the PH device can be
used to elongate the profile of a retractor so the retractor
can be inserted through a trochar. Once inserted, the
retractor is released to retract organ. After the completion
of the surgical procedure, the retractor can be retrieved
with the PH device through the trochar. In some embod-
iments, the PH device may be used to twist the retractor
before the twisted retractor can be delivered. Referring
to FIG. 12, in one embodiment, the PH device 300 has
a shaft 302 comprising a proximal end region 303, a distal
end region 304, and a retractor coupling portion 305. In
some embodiments, the retractor coupling portion 305
comprises an inserting portion 306 arranged to insert a
portion of the retractor 100. In some instances the insert-

ing portion 306 comprises a recess arranged to receive
a portion of the retractor 100. For example, the inserting
portion 306 may comprise an "n" shaped pusher hook
307 that can be used to push a retractor through a trochar
400 during the insertion or delivery process. In some em-
bodiments, the retractor coupling portion 305 comprises
a retrieving portion 308 arranged to retrieve a portion of
the retractor 100 from inside of the body of a patient, such
as retrieving a portion of the retractor 100 into and/or out
of the trochar 400. In some instances, the retrieving por-
tion 308 is proximal to the insertion portion 306, such as
the "n" shaped hook 307. Additionally, or alternatively,
similar to the inserting portion 306, the retrieving portion
308 can comprise a recess arranged to receive a portion
of the retractor 100. In some instances, the retrieving
portion 308 comprises a "u" shaped retrieval hook that
can be used to retrieve the retractor 100 and, in some
cases, pull it out from the surgical cavity via the trochar
400. The diameter, shape and size of inserting portion
306 and/or retrieving portion 308 and/or hooks 307 and
309 can be the same or slightly larger than the diameter
of the frame 102 of the retractor 100.
[0063] In one embodiment, to enable the retractor 100
to be inserted through a standard 12mm operative tro-
char 400, the peripheral frame 102 of the retractor 100
can have a maximum diameter of 5mm, and optionally a
hemispherical cross-section such that two sections of the
frame 102 can be brought together to roughly form a
spherical cross section with a corresponding small over-
all cross section in the deformed configuration. As shown
in Figs. 13-16, the PH device 300 consisting of the shaft
302 (in some instances 1mm diameter) is detachably af-
fixed in the coupling portion 305 of the distal end region
304 to the frame 102 via the inserting portion 306, such
as the coupling "n" shaped hook 307, and can simply
push a portion of the retractor 100 through the operative
trochar 400 into the peritoneal cavity. When the retractor
100 exits the distal end region of the trochar 400 it can
open up to provide retraction of the abdominal contents,
and the PH device 300 is simply removed from the trochar
400.
[0064] In some instances, a hemispherical cross sec-
tion of the frame 102 of the rectractor 100 can form a
generally circular profile when portions of the frame 102
are brought into adjacent position, such as when the re-
tractor is compressed within the operative trochar 400,
so as to reduce the cross-sectional surface area of the
retractor 100. When pushed into the operative trochar
400, the membrane 104 of the retractor 100 is com-
pressed and/or sandwiched between the two opposing
portions of the frame 102 of the retractor 100. Alterna-
tively, the membrane 104 of the retractor 100 may be
wrapped around the frame 102 of the retractor 100 when
the retractor 100 is in a collapsed configuration. After
completing the procedure, the PH device 300 is reinsert-
ed into the abdomen via the trochar 400 and the retrieving
portion 308 of the coupling portion 305, such as the "u"
shaped retrival hook 309, at the distal end region 304 of
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the PH device 300 couples to a portion of the frame 102
of the retractor 100 to pull the retractor 100 out of the
abdomen through the trochar 400.
[0065] In another embodiment, to enable the retractor
100 to be inserted through a standard 12mm operative
trochar 400, the frame 102 of a retractor 100 has a max-
imum diameter of 5mm. Additionally, in some instances,
it may be preferable that the frame 102 have a hemi-
spherical cross-section. The retractor 100 can be twisted
around a PH device 300 to form a helical arrangement,
sometimes referred to as a "twizzler" shape, to minimize
the maximum outer dimension of the retractor 100. Re-
ferring to FIG. 14, similar to the PH device 300 of FIG.
12, the distal end region 304 of the PH device 300 has
a coupling portion 305 that may comprise hooks 307 and
309 located at and/or near the distal tip of the PH device
300. In some embodiments, the coupling portion 305 is
arranged for twistable coupling of the retractor 100 to the
PH device 300 such that one or more portions of the
retractor 100 may be twisted and/or rotated with respect
to the PH device 300 when a portion of the retractor 100
is coupled to the PH device 300. In some instances, at
the tip of the pusher is an inverted ("n" shaped) hook 307
arranged to stabilize a distal aspect of the retractor 100
during twisting of the frame 102 and/or to push a portion
of the retractor 100 through a trochar 400 during insertion
into the body of a patient (e.g., beneath the skin of a
patient).
[0066] To create the twisted arrangement of the retrac-
tor 100 around one or more portions of the PH device
300, resembling a "twizzler" as shown in FIG. 16, the
frame 102 of the retractor 100 is extended and/or
stretched proximally substantially along the axis of the
shaft 302 of the PH device 300 so as to configure the
retractor 100, including frame 102, into an elongated pro-
file. The proximal end 314 of the frame 102 is rotated in
a clockwise or anti-clockwise direction 315, while the dis-
tal end 316 is prevented from rotating by means of the
coupling portion 305 such as hook 307 located near
and/or at the tip of the shaft 302 of the PH device 300.
The twisting is continued until the retractor 100 has been
satisfactorily elongated in its axial plane and contracted
and/or compressed in its maximum outer dimension in
the transverse plane, such as by a decreased cross-sec-
tional surface area. The resulting configuration resem-
bles a helically wound, sometimes referred to as a "twiz-
zler", configuration 317, as shown in FIG. 16. In some
instances, the frame 102 of the retractor 100 forms a
double helix that extends along a length of the PH device
300. The twisting can be accomplished by any means
apparent to one of ordinary skill in the art, such as by a
rotatable screw and/or a threaded device 318 located on
the proximal aspect of the shaft 302. In some instances,
the screw and/or knob 318 may be made unidirectional
by means of ratchets to prevent unfurling of a portion of
the retractor 100 such as the frame 102.
[0067] In an alternative embodiment to create the hel-
ically wound and/or coiled configuration, aka the "twiz-

zler", the frame 102 of the retractor 100 is stretched
and/or extended proximally substantially along the axis
of the shaft 302, to make an elongated profile. The distal
end 316 of the frame 102 is then rotated in a clockwise
or anti-clockwise direction 315 around the shaft 302 of
the PH device 300, whilst the proximal end 314 is pre-
vented from rotating around a portion of the PH device
300. In yet another embodiment, to create the "twizzler",
the frame 102 is stretched and/or extended proximally
substantially along the axis of the shaft 302, to make an
elongated profile. The proximal end 314 of the frame 102
is then rotated in a clockwise or anti-clockwise direction
315, whilst the distal end 316 is rotated in the opposite
direction.
[0068] After creating the helically coiled arrangement
of the retractor 100, the distal end 316 is simply advanced
(e.g., pushed) through the operative access device, such
as a trochar 400, whereupon it opens up in the peritoneal
cavity once it exits the distal end of the access device,
e.g., trochar 400. The triangular or hemispherical cross
section profile of the frame 102 forms a generally circular
profile when the frame 102 is twisted into its helically-
coiled shape, so as to reduce the cross-sectional surface
area. When pushed into the operative access device, the
membrane 104 of the retractor 100 is compressed and/or
sandwiched between the two opposing sides of the frame
102 of the retractor 100. Alternatively, the membrane 104
of the retractor 100 may be wrapped around the frame
102 of the retractor 100 in its stretched and/or extended
configuration when advanced (e.g., pushed) into the op-
erative access device (e.g., trochar 400). After complet-
ing the procedure the PH device 300 is readvanced
and/or reinserted into the operative access device and
the retrieving portion 308 of the coupling portion 305,
such as the "u" shaped retrieval hook 309 at and/or near
the tip of the pusher, couples and/or hooks a portion of
the retractor 100, such as the frame 102, to retrieve (e.g.,
pull) it out of the abdominal cavity.
[0069] To simplify the helical coiling (e.g., twisting) of
the retractor, in some embodiments, the retractor is pre-
assembled and inserted into an outer sheath or cylinder
in a helically wound (e.g., "twizzler") configuration. In
some instances, the outer sheath or cylinder is slightly
less than 12mm in diameter. No shaft 302 of the PH de-
vice 300 may be necessary in the final assembled product
in this arrangement. The sheath-retractor assembly can
be inserted into the operative trochar 400 and the retrac-
tor is simply advanced (e.g., pushed) out of the sheath
by a simple pushing device. The retractor 100 may be
retrieved in the same way as the embodiments described
above.
[0070] The PH device 300 can be made of biocompat-
ible metal, polymer or a combination thereof. The shaft
302, hooks 307 and/or 309, and knob can adopt any rea-
sonable size with desirable physical integrity. For exam-
ple, the shaft 302 can have a diameter of about 1mm to
3 mm. Addtionally, in some instances, the portions of the
retractor 100 are arranged to receive portions of the PH
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device 300. For instance, there may be an aperture in
the membrane 104 of the retractor 100 to receive a por-
tion of the PH device 300 so that the PH device 300 does
not puncture and/or damage the membrane 104 during
coupling of the coupling portion 305 with a portion of the
retractor 100.
[0071] The PH device 300 in general can be used to
facilitate the delivery and/or retrieval of the retractors de-
scribed herein. As depicted in FIG. 12, the PH device
300 in general can have a coupling portion 305 compris-
ing an inserting portion 306 and/or a retrieving portion
308 arranged to insert and/or retrieve a portion of a re-
tractor 100 into and/or out of the body of a patient (e.g.,
beneath the skin of a patient). In some instances, the
coupling portion 305 comprises a pusher hook 307 and/or
a retrieval hook 309. The portions of the coupling portion
305, such as the inserting and/or retrieving portions 306
and/or 308 comprising hooks 307 and 309, however, can
be positioned at different locations on the shaft 302, not
necessarily adjacent each other as shown in FIG. 12.
Additionally, the size, shape, and the number of the por-
tions of the coupling portion 305, such as hook(s) 307
and/or 309 positioned at the distal end of the shaft of the
PH device 300, may vary to suit different surgical needs.
In some embodiments, the PH device 300 may have only
one portion, such as inserting portion 306 and/or pusher
hook 307, to facilitate the delivery of one or more retrac-
tors 100. In other embodiments, the PH device 300 may
have only a retrieving portion 308 in the coupling portion
305, such as one retrieval hook 309, to facilitate the re-
trieval of one or more retractors 100. The portions of the
PH devices 300 such as the inserting portion 306, re-
trieving portion 308, "n" shaped pusher hook 307, and/or
"u" shaped retrieval hook 309 can be used singly or in
combination to facilitate the delivery and/or the retrieval
processes of one or more retractors 100. In some em-
bodiments, one or more of the portions of the coupling
portion 305 may be removable. For example, the pusher
hook 307 can be removed after being used to facilitate
the delivery of one or more retractors 100, leaving only
the retrieval hook 309 to be used in the retractor 100
retrieval process.
[0072] Alternatively, the PH device 300 may start with
fewer than all of the portions of the coupling portion 305,
such as only the inserting portion 306 comprising pusher
hook 307, to be used to facilitate the delivery of the re-
tractors 100, and, upon completion of the delivery proc-
ess, the inserting portion 306 is removed and a the re-
trieving portion 308 (e.g., retrieval hook 309) is adapted
onto the shaft 302 of the PH device 300 so the PH device
300 is now suitable to facilitate the subsequent retrieval
process. The shaft 302 of the PH device 300 in general
is straight. Although curvature can be built into the shaft
302 to adapt the PH device 300 for appropriate surgical
applications. The PH device 300 described herein can
be used to facilitate the delivery and retrieval of retractors
100 through a variety of surgical openings and is not lim-
ited to be used in conjunction with trochar 400 only.

Disclosed Retractor in Surgical Applications

[0073] A circular retractor can be used in abdominal
surgeries by twisting the retractor into a folded shape,
such as a figure-eight shape or other convenient folded
shape. For example, a figure eight shape formed from a
circular retractor can be further folded upon itself to make
it approximately half its original diameter. Non-circular
shaped retractors can be similarly appropriately folded
for insertion into the patient. The folded or deformed re-
tractor can then be inserted into a small laparoscopic
incision into the peritoneal cavity. Having inserted the
retractor into the peritoneal cavity, the retractor "unfurls"
and assumes substantially its original size and retracts
small bowel out of the pelvic cavity. As shown in FIG. 6a,
a circular retractor 100 of FIG. 1 is folded into a figure-of
eight shape, which when folded upon itself forms a two
layered circular structure with about half of its original
diameter, as shown in FIG. 6b. When released, the de-
formed retractor can substantially regain its resting con-
figuration, and the particular resulting shape and size of
the deformable retractor can conform to the peritoneal
cavity into which it is placed.
[0074] The resilient retractor when deformed can be
inserted into smaller incisions than would otherwise be
possible. The unfolding of the deformed retractor to as-
sume substantially its original size inside a body cavity
allows the retractor to push against the wall of the cavity
to become self-retainable inside the cavity. The resiliency
is generally not excessive so that the retractor does not
injure any organs or the wall of the body cavity.
[0075] Specifically, for use in the abdominal cavity, the
retractor can be compressed in the anterior-posterior (A-
P) plane by pressure from the anterior abdominal wall
into an ovoid shape, and further bent in the lateral plane
into a convex or non-planar "U" form, by pressure from
the lateral abdominal wall. In some embodiments, the
retractor is positioned for and capable to support organs
in a vertical plan (e.g., preventing movement of organs
along a superior to inferior direction and/or vice versa in
the abdominal cavity). Although convex deployed con-
figuration is discussed, it is understood that other de-
ployed configurations such as planar or concave relative
to the lower part of the patient are also contemplated and
within the present disclosure. The resulting two dimen-
sional pressures not only distribute the pressures sub-
stantially along the entire circumference of the retractor
to reduce or prevent organ injury or excessive local pres-
sure at any one location, but also maintain the retractor
in place without additional external force or devices. In
addition, as the retractor tries to assume its original con-
figuration and conforms to the inner contours of the ab-
dominal cavity, the membrane expands in an anterior-
posterior and lateral direction to serve as the retractor
surface in the axial plane, which effectively occludes the
abdominal cavity, retracts viscera out of the pelvis, and
thereby prevents the small bowel from entering the sur-
gical field. The retractor provides retraction in all three
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planes and is self retaining. In some embodiments, it may
be desirable to use a retractor that has a natural non-
planar convex shape in the un-deformed or resting con-
figuration. When such a non-planar convex shaped re-
tractor is released inside a body cavity, it regains sub-
stantially its convexity and pushes organs away to create
desired working space.
[0076] By avoiding significant pressure being applied
to the retroperitoneum and by the distribution of pressure
around the entire periphery of the retractor, the great ves-
sels in the retroperitoneum (vena cava and aorta) are not
significantly impinged, compressed or obstructed. This
use of the device avoids arterial insufficiency (which re-
sults from aortic compression) and also avoids impeding
venous return (which results from vena caval compres-
sion), both of which can be potentially life threatening. In
some embodiments, the deployed circular retractor or
other suitable device design avoids trauma to or com-
pression of the retroperitoneal structures during sudden
deflation of the abdomen, which can happen from time
to time during laparoscopic surgery. In this event, the
retractor simply distorts to a more ovoid shape exerting
little or no additional force on the retroperitoneum or vis-
cera. Additionally, the retractor avoids pressure necrosis
or even perforation of small bowel or other delicate vis-
cera. The reduction or elimination of compression or oc-
clusion of the major blood vessels avoids a potential drop
in blood pressure, which can be a life-threatening prob-
lem with metal mechanical retractors known in the art. In
a further embodiment, the retractor may be bean shaped
to provide the concavity of the bean over the retroperito-
neum to further reduce compression of the great vessels.
[0077] Referring to FIG. 8a, a schematic diagram of
abdominal cavity 202 is shown with bowel loops 204 in-
side the pelvic cavity. A circular retractor placed inside
the abdominal cavity is shown in FIG. 8b, whereupon it
gently "unfurls" to assume substantially its original size.
As a result of the resilient frame 102, the retractor as-
sumes the contours of the inner aspect of the patients
inner abdominal wall and forms a convex shape to effec-
tively retract bowel loops into the upper abdominal cavity
and prevent them from falling into pelvic cavity where
surgery can be performed. As a result of the contraction,
a working space 208 is created inside the pelvic cavity
exposing great vessels 206 . After completion of the sur-
gery, the retractor is gently pulled out of the incision, and
its flexible nature avoids any injury to the abdominal vis-
cera or the incision itself. Once inside the abdominal cav-
ity, the retractor is released and effectively retain organ.
The working space created by the retractor is substan-
tially free from the retained organs, thus providing im-
proved access to surgical site of interest.
[0078] In some embodiments, the 3-D retractor can be
rotated around the peritoneal cavity or around the inner
ring of the abdominal wound retractor to provide access
to the left colon or splenic flexure for the purpose of sur-
gical mobilization, whilst still retracting the viscera out of
the surgical field. For this purpose, the retractor is rotated

counter-clockwise within the peritoneal cavity. The re-
tractor may also be rotated or repositioned to enable mo-
bilization of the right colon and hepatic flexure, again
keeping the viscera out of the surgical field. For this pur-
pose, the retractor is rotated clockwise within the perito-
neal cavity.
[0079] In some embodiments, the lateral one thirds of
a circular resting retractor may be individually "twisted"
180 degrees in their axial plane, preferably one in a clock-
wise and the other in a counter-clockwise manner This
forms a symmetrical shape of three serial ovoids: A cen-
tral ovoid, and two lateral ovoids as shown in FIG. 7 .
When each lateral ovoids are released, they untwist in
the opposite directions, when viewed end-on from one
direction. Since both lateral ovoids are located at diamet-
rically opposing ends of the central ovoid, the lateral
ovoids "untwist" in a mirror image manner of each other.
The end result of this is that the retractor untwists in a
symmetrical manner when viewed side-on, to providing
a symmetrical and effective retractor capable of retract-
ing bowel out of the pelvis. Having formed both lateral
ovoids, each lateral ovoid may then be folded 180 de-
grees to overlay the central ovoid, resulting in a 3-layer,
generally circular or ovoid shape, one third of the original
diameter. When the 3-layer deformed retractor is inserted
into peritoneal cavity, the two lateral one third "ovoids"
unfurl laterally and untwist axially to assume the generally
U shaped retractor configuration detailed above. Of
course, for a particular use and for particular device con-
figuration if not circular, the particular folding of the sur-
gical retractor can be selected appropriately by the prac-
titioner based on the teachings herein. The deployed re-
tractor may also adopt a concave shape directing the
bowel or other organs toward the head, or a planar shape
inside the body cavity, which can be particularly effective
for embodiments of membranes that are essentially not
elastic.
[0080] The aforementioned twisting and folding
maneuver can be repeated a plurality of times, to further
decrease the diameter of the retractor for example to one
quarter, one eighth, or one sixteenth etc of the original
resting configuration. This smaller configuration of the
retractor facilitates insertion of the retractor into the peri-
toneal cavity via an abdominal wound retractor or hand
assisted laparoscopic access retractor. For example, the
retractor can be used in conjunction with a SILS access
device by Covidien or a plastic HALS retractor such as
the "Dextrus" by Ethicon Endosurgery, or with the "Lexus"
HALS retractor made by Applied Medical. This combina-
tion provides much improved surgical exposure and is
highly desirable during laparoscopic surgeries.
[0081] One exemplary method of deploying a retractor,
such as a deformable resilient retractor, will now be briefly
described with reference to FIGs. 17a-g. FIGs. 17a-g il-
lustrate the abdominal cavity of a patient as viewed along
a inferior to superior direction. As illustrated in FIG. 17b,
an access device such as a trochar 400 is advanced to-
wards the outer surface of the skin 500 of a patient. As
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the tip of the trochar 400 penetrates the skin 500 and the
abdominal wall, the trochar 400 gains access to the ab-
dominal cavity 502. A retractor system 50 comprising a
retractor and/or an accessory such as a push-and-hook
type delivery device can then be advanced through a
lumen of the trochar 400. In some instances, the retractor
system 50 is advanced substantially along an anterior to
posterior direction. Once the retractor system 50 is in the
desired position within the body of the patient, the retrac-
tor 100 is released and one or more portions of the re-
tractor 100, such as the frame 102, self-extend so as to
spread the membrane 104 into a spread-open configu-
ration. After the retractor 100 is in an expanded config-
uration and the operator is satisfied with the retraction of
organs from the target surgical area, any delivery device
associated with the retractor system 50, such as the PH
device 300 may be withdrawn from the abdominal cavity
through the lumen defined by the trochar 400, to a posi-
tion outside of the body. A lumen of the trochar can also
be used to perform additional surgical procedures.
[0082] While the invention has been illustrated and de-
scribed in detail in the drawings and foregoing descrip-
tion, the same is to be considered as illustrative and not
restrictive in character, it being understood that the pre-
ferred embodiment has been shown and described and
that all changes, equivalents, and modifications that
come within the scope of the inventions defined by fol-
lowing claims are desired to be protected.

Claims

1. A biocompatible retractor (100, 220), comprising:

a retractor body comprising a deformable resil-
ient frame (102, 221, 225, 230) defining a central
opening (109) and a deformable membrane
(104,229, 233) coupled to said deformable re-
silient frame and extending across a portion of
said central opening;
a first end (223) of said deformable resilient
frame defining a first lumen arranged to receive
a second end (222) of said deformable resilient
frame and slidably coupled to said second end
of said resilient frame such that said deformable
resilient frame is arranged to vary the size of the
central opening and is arranged for complete
disposal within the body of a patient; and
wherein said deformable resilient frame is self-
expandable and is capable of self-expanding
from a contracted configuration to an expanded
configuration.

2. The biocompatible retractor of claim 1, further com-
prising:

a biasing member (231) coupling first and sec-
ond portions of said deformable resilient frame.

3. The biocompatible retractor of claim 2, wherein:

said biasing member (231) comprises a spring.

4. The biocompatible retractor of any one of claims 2-3,
wherein:

said biasing member (231) is positioned within
said resilient frame.

5. The biocompatible retractor of any one of claims 2-4,
wherein:

said biasing member (231) biases said first and
second portions away from one another.

6. The biocompatible retractor of any one of the above
claims, further comprising:

an insert (226) coupled to said deformable re-
silient frame.

7. The biocompatible retractor of claim 6, wherein:

said insert (226) is positioned within said resil-
ient frame.

8. The biocompatible retractor of any one of the above
claims, wherein:

said retractor body is configurable between a
contracted configuration and an expanded con-
figuration arranged to retract tissue.

9. The biocompatible retractor of claim 8, wherein:

said retractor body is biased into said expanded
configuration.

10. A biocompatible retractor (100, 220) for insertion be-
neath the skin of a patient, comprising:

a retractor body comprising a deformable resil-
ient frame (102, 221, 225, 230) defining a central
opening (109) and a deformable membrane
(104, 229, 233) coupled to said deformable re-
silient frame and extending across a portion of
said central opening;
a first end (223) of said deformable resilient
frame defining a first lumen arranged to receive
a second end (222) of said deformable resilient
frame and slidably coupled to said second end
of said resilient frame
such that said deformable resilient frame is con-
figurable between a contracted configuration
and an expanded configuration arranged to re-
tract tissue;
wherein said contracted configuration is ar-
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ranged for laparoscopic insertion through the
skin of a patient;
wherein said is deformable resilient frame in said
expanded configuration is arranged for com-
plete disposal within the body of a patient; and
wherein said deformable resilient frame (102,
221, 225, 230) is self-expandable from said con-
tracted configuration to said expanded configu-
ration.

11. The biocompatible retractor of claim 10, wherein:

said deformable resilient frame (102, 221, 225,
230) in said contracted configuration comprises
an elongated arrangement.

12. The biocompatible retractor of any one of claims
10-11, wherein:

said deformable resilient frame (102, 221, 225,
230) in said contracted configuration is helically
coiled.

13. The biocompatible retractor of claim 12, wherein:

said deformable resilient frame (102, 221, 225,
230) in said contracted configuration forms a
double helix.

Patentansprüche

1. Biokompatibler Retraktor (100, 220), umfassend:

einen Retraktorkörper, umfassend einen ver-
formbaren nachgiebigen Rahmen (102, 221,
225, 230), der eine zentrale Öffnung (109) defi-
niert, und eine verformbare Membran (104, 229,
233), die mit dem verformbaren nachgiebigen
Rahmen verbunden ist und sich über einen Teil
der zentralen Öffnung erstreckt;
wobei ein erstes Ende (223) des verformbaren
nachgiebigen Rahmens ein erstes Lumen defi-
niert, das zur Aufnahme eines zweiten Endes
(222) des verformbaren nachgiebigen Rah-
mens angeordnet und verschiebbar mit dem
zweiten Ende des nachgiebigen Rahmens ver-
bunden ist, so dass der verformbare nachgiebi-
ge Rahmen dazu angeordnet ist, die Größe der
zentralen Öffnung zu variieren, und zur vollstän-
digen Anordnung im Körper eines Patienten an-
geordnet ist; und
wobei der verformbare nachgiebige Rahmen
selbstexpandierbar ist und aus einer kontrahier-
ten Konfiguration in eine expandierte Konfigu-
ration selbstexpandieren kann.

2. Biokompatibler Retraktor nach Anspruch 1, ferner

umfassend:

ein Vorspannelement (231), das erste und zwei-
te Abschnitte des verformbaren nachgiebigen
Rahmens miteinander verbindet.

3. Biokompatibler Retraktor nach Anspruch 2, wobei:

das Vorspannelement (231) eine Feder um-
fasst.

4. Biokompatibler Retraktor nach einem der Ansprüche
2-3, wobei:

das Vorspannelement (231) im nachgiebigen
Rahmen angeordnet ist.

5. Biokompatibler Retraktor nach einem der Ansprüche
2-4, wobei:

das Vorspannelement (231) die ersten und
zweiten Abschnitte voneinander weg vorspannt.

6. Biokompatibler Retraktor nach einem der obigen An-
sprüche, ferner umfassend:

einen Einsatz (226), der mit dem verformbaren
nachgiebigen Rahmen verbunden ist.

7. Biokompatibler Retraktor nach Anspruch 6, wobei:

der Einsatz (226) im nachgiebigen Rahmen an-
geordnet ist.

8. Biokompatibler Retraktor nach einem der obigen An-
sprüche, wobei:

der Retraktorkörper zwischen einer kontrahier-
ten Konfiguration und einer expandierten Kon-
figuration, die zum Zurückziehen von Gewebe
angeordnet ist, konfigurierbar ist.

9. Biokompatibler Retraktor nach Anspruch 8, wobei:

der Retraktorkörper in die expandierte Konfigu-
ration vorgespannt ist.

10. Biokompatibler Retraktor (100, 220) zur Einführung
unter die Haut eines Patienten, umfassend:

einen Retraktorkörper, umfassend einen ver-
formbaren nachgiebigen Rahmen (102, 221,
225, 230), der eine zentrale Öffnung (109) defi-
niert, und eine verformbare Membran (104, 229,
233), die mit dem verformbaren nachgiebigen
Rahmen verbunden ist und sich über einen Teil
der zentralen Öffnung erstreckt;
wobei ein erstes Ende (223) des verformbaren
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nachgiebigen Rahmens ein erstes Lumen defi-
niert, das zur Aufnahme eines zweiten Endes
(222) des verformbaren nachgiebigen Rah-
mens angeordnet und verschiebbar mit dem
zweiten Ende des nachgiebigen Rahmens ver-
bunden ist, so dass der verformbare nachgiebi-
ge Rahmen zwischen einer kontrahierten Kon-
figuration und einer expandierten Konfiguration,
die zum Zurückziehen von Gewebe angeordnet
ist, konfigurierbar ist;
wobei die kontrahierte Konfiguration für eine la-
paroskopische Einführung durch die Haut eines
Patienten angeordnet ist;
wobei der verformbare nachgiebige Rahmen in
der expandierten Konfiguration zur vollständi-
gen Anordnung im Körper eines Patienten an-
geordnet ist; und
wobei der verformbare nachgiebige Rahmen
(102, 221, 225, 230) aus der kontrahierten Kon-
figuration in die expandierte Konfiguration
selbstexpandierbar ist.

11. Biokompatibler Retraktor nach Anspruch 10, wobei:

der verformbare nachgiebige Rahmen (102,
221, 225, 230) in der kontrahierten Konfigurati-
on eine langgestreckte Anordnung umfasst.

12. Biokompatibler Retraktor nach einem der Ansprüche
10-11, wobei:

der verformbare nachgiebige Rahmen (102,
221, 225, 230) in der kontrahierten Konfigurati-
on spiralförmig aufgerollt ist.

13. Biokompatibler Retraktor nach Anspruch 12, wobei:

der verformbare nachgiebige Rahmen (102,
221, 225, 230) in der kontrahierten Konfigurati-
on eine Doppelhelix bildet.

Revendications

1. Écarteur biocompatible (100, 220), comprenant :

un corps d’écarteur comprenant un cadre rési-
lient déformable (102, 221, 225, 230) délimitant
une ouverture centrale (109) et une membrane
déformable (104, 229, 233) accouplée audit ca-
dre résilient déformable et s’étendant en travers
d’une partie de ladite ouverture centrale ;
une première extrémité (223) dudit cadre rési-
lient déformable délimitant une première lumiè-
re conçue pour accueillir une seconde extrémité
(222) dudit cadre résilient déformable et accou-
plée coulissante à ladite seconde extrémité du-
dit cadre résilient de sorte que ledit cadre rési-

lient déformable soit conçu pour faire varier la
taille de l’ouverture centrale et soit conçu pour
terminer l’installation dans le corps d’un patient ;
et
dans lequel ledit cadre résilient déformable est
autodéployable et est susceptible de s’autodé-
ployer depuis une configuration contractée vers
une configuration déployée.

2. Écarteur biocompatible selon la revendication 1,
comprenant :

un élément de sollicitation (231) accouplant des
première et seconde parties dudit cadre résilient
déformable.

3. Écarteur biocompatible selon la revendication 2,
dans lequel :

ledit élément de sollicitation (231) comprend un
ressort.

4. Écarteur biocompatible selon l’une quelconque des
revendications 2 et 3, dans lequel :

ledit élément de sollicitation (231) est positionné
à l’intérieur dudit cadre résilient.

5. Écarteur biocompatible selon l’une quelconque des
revendications 2 à 4, dans lequel :

ledit élément de sollicitation (231) sollicite les-
dites première et seconde parties à l’opposé
l’une de l’autre.

6. Écarteur biocompatible selon l’une quelconque des
revendications précédentes, comprenant en outre :

un élément inséré (226) accouplé audit cadre
résilient déformable.

7. Écarteur biocompatible selon la revendication 6,
dans lequel :

ledit élément inséré (226) est positionné à l’in-
térieur dudit cadre résilient.

8. Écarteur biocompatible selon l’une quelconque des
revendications précédentes, dans lequel :

ledit corps d’écarteur peut être configuré entre
une configuration contractée et une configura-
tion déployée conçues pour rétracter des tissus.

9. Écarteur biocompatible selon la revendication 8,
dans lequel :

ledit corps d’écarteur est sollicité dans ladite
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configuration déployée.

10. Écarteur biocompatible (100, 220) destiné à une in-
sertion sous la peau d’un patient, comprenant :

un corps d’écarteur comprenant un cadre rési-
lient déformable (102, 221, 225, 230) délimitant
une ouverture centrale (109) et une membrane
déformable (104, 229, 233) accouplée audit ca-
dre résilient déformable et s’étendant en travers
d’une partie de ladite ouverture centrale ;
une première extrémité (223) dudit cadre rési-
lient déformable délimitant une première lumiè-
re conçue pour accueillir une seconde extrémité
(222) dudit cadre résilient déformable et accou-
plée coulissante à ladite seconde extrémité du-
dit cadre résilient de sorte que ledit cadre rési-
lient déformable puisse être configuré entre une
configuration contractée et une configuration
déployée conçues pour rétracter un tissu ;
dans lequel ladite configuration contractée est
conçue pour une insertion laparoscopique à tra-
vers la peau d’un patient ;
dans lequel ledit cadre résilient déformable dans
ladite configuration déployée est conçu pour
une installation complète à l’intérieur du corps
d’un patient ; et
dans lequel ledit cadre résilient déformable
(102, 221, 225, 230) est autodéployable depuis
ladite configuration contractée vers ladite confi-
guration déployée.

11. Écarteur biocompatible selon la revendication 10,
dans lequel :

ledit cadre résilient déformable (102, 221, 225,
230) dans ladite configuration contractée com-
prend un agencement allongé.

12. Écarteur biocompatible selon l’une quelconque des
revendications 10 et 11, dans lequel :

ledit cadre résilient déformable (102, 221, 225,
230) dans ladite configuration contractée est en-
roulé en hélice.

13. Écarteur biocompatible selon la revendication 12,
dans lequel :

ledit cadre résilient déformable (102, 221, 225,
230) dans ladite configuration contractée forme
une double hélice.
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