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Description

BACKGROUND OF THE INTENTION

Field of the Invention

[0001] The present invention generally relates to sur-
gical retractors and, in particular, to a retractor for retract-
ing tissues and organs to facilitate access and viewing
during a surgical procedure.

Discussion of the Prior Art

[0002] Surgical procedures often require temporary re-
traction of surrounding tissues and organs from the im-
mediate surgical site to provide an access and viewing
path for the surgeon. In the prior art, clamps, towels and
other makeshift methods have been used to separate
and hold structures in a preferred position away from the
point of surgery. Retractors have been developed to push
and hold tissues and organs away from the surgical site.
These devices typically include paddles and/or collaps-
ible fingers that expand after the retractors have  been
inserted into the body. The retractors may include ex-
pandable frames for supporting expandable sheaths or
covers. While some of these devices have been success-
fully used for smaller tissues and organs, the current re-
tractors have had difficulty in clearing the surgical field
of larger and more slippery tissues and organs. In par-
ticular, the shape, size and fragility of the tissues and
organs may present problems during surgery. For exam-
ple, large, soft organs such as the intestines and/or stom-
ach are often more difficult to retract and hold in place
than from harder, less slippery tissues such as the mus-
cles.
[0003] Another drawback of the current retraction de-
vices is they typically need to be attached to an external
device to provide support and/or manipulation. These de-
vices often need to be over-tightened or compressed to
maintain a proper grip and position on the tissues and
organs, which may cause damage to delicate tissues and
organs. Moreover, a large surgical incision must be made
to accommodate all the components of the retraction de-
vice. As a result, the surgical site may become cluttered
and encumbered by the many additional components of
the retraction device. Therefore, there is a need in the
art for a retraction device that can be flexibly utilized to
clear a surgical site of tissues and organs having different
shapes, sizes and fragility. The retraction device should
be atraumatic and be able to twist, fold or bend to facilitate
insertion and removal.
[0004] A prior art retractor is known from US 5,080,088,
which comprises a malleable element that supports a
flexible member.

SUMMARY OF THE INTENTION

[0005] The present invention is directed to a position-

able internal retraction
[0006] device providing an operable area while holding
adjacent structures in a desired position.
[0007] According to the present invention in a first as-
pect there is provided a retraction device as recited in
Claim 1.
[0008] The retraction device may be shaped for both
open and minimally invasive surgeries. The retraction
device is atraumatic and may be used for retraction of
delicate tissues and organs. The ring member may have
different cross-sectional construction providing different
bending biases. The ring member may include a lumen
sized and configured to receive a reinforcement member
providing a desired bending bias in a preferred plane.
The reinforcement member may comprise a "shape
memory" material that enables the reinforcement mem-
ber to return to its desired shape or condition after being
bent.
[0009] The web-like structure is constructed of an elas-
tic material such as a bias-woven or knitted fabric that
can stretch and recover from the shaping and reshaping
of the ring member. The web-like structure operates to
retain the body tissues and organs of different shapes
and sizes. More particularly, the web-like structure is able
to retain both hard and soft body tissues and organs dur-
ing surgery. It is preferable that the web-like structure is
a transparent membrane.
In another aspect of the invention, the ring member fur-
ther comprises an internal lumen defining a wall, which
may be of any geometric shape providing a desired bend-
ing bias. The ring member may further comprise a rein-
forcement member placed within the lumen to provide
additional bending bias. The reinforcement member may
be formed of a plastic component, a metallic  component
or any combination thereof. The metallic component in-
cludes at least one of aluminum, titanium, stainless steel
and Nitenol. In the above aspect of the invention, the
reinforcement member may be placed in some sections
of the ring member to keep these sections substantially
straight. It is appreciated that each of the ring member,
the reinforcement member and the internal wall may have
a cross-section or profile of any geometric shape to pro-
vide a desired bending bias in a preferred plane. In yet
another aspect of the invention, the ring member further
comprises a second lumen and a second reinforcement
member placed within the second lumen to provide a
desired bending bias.

DESCRIPTION OF THE DRAWINGS

[0010]

FIGS. 1(a) and 1(b) illustrate the arterial and venous
systems, respectively, of a human being;
FIG. 2 illustrates an abdominal region of a human
being that may have to be retracted during a surgical
procedure;
FIG. 3 illustrates a retraction device of the present
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invention positioned to relocate a portion of the in-
testines;
FIG. 4 illustrates a ring member of a retraction device
of the present invention formed in a first condition;
IG. 5 illustrates a ring member of a retraction device
of the present invention formed in a second condi-
tion;
FIG. 6 illustrates a perspective view of a ring member
of a retraction device of the present invention formed
in accordance with another embodiment of the in-
vention;
FIG. 7 illustrates a perspective view of a ring member
of a retraction device having a web structure formed
on a back side of the ring member;
FIG. 8 illustrates a perspective view of a ring member
of a retraction device having a web structure formed
on a front side of the ring member;
FIGS. 9-11 illustrate the steps of inserting a retrac-
tion device of the present invention into an abdominal
region of a human body;
FIG. 12 illustrates a retraction device of the present
invention having a knitted web member as it is being
held prior to insertion into a surgical incision of a
body;
FIG. 13 illustrates a retraction device of the present
invention having a woven web member as it is being
held prior to insertion into a surgical incision of a
body;
FIG. 14 illustrates a cross-section view of a ring
member having an oval shape;
FIG. 15 illustrates a cross-section view of a ring
member having a square shape;
FIG. 16 illustrates a cross-section view of a ring
member having a circular shape;
FIG. 17 illustrates a cross-section view of a ring
member having an oval shape and an internal lumen;
FIG. 18 illustrates a cross-section view of a ring
member having a square shape and an internal lu-
men;
FIG. 19 illustrates a cross-section view of a ring
member having a circular shape and an internal lu-
men;
FIG. 20 illustrates a cross-section view of a ring
member having a pair of vertical ovals connected
along the long axes;
FIG. 21 illustrates a cross-section view of a ring
member having a pair of vertical ovals connected
along the short axes;
FIG. 22 illustrates a cross-section view of a ring
member having a connected pair of circles;
FIG. 23 illustrates a cross-section view of a circular
ring member having a lumen and a reinforcement
member placed therein;
FIG. 24 illustrates a cross-section-view of a circular
ring member having a plurality of lumens and rein-
forcement members placed within the lumens; and
FIG. 25 illustrates a cross-section view of an oval
ring member having a lumen and a biasing reinforce-

ment member placed within the lumen.

DESCRIPTION OF PREFERRED EMBODIMENTS

AND BEST MODE OF THE INVENTION

[0011] Surgical procedures often require that tissues
and organs be temporarily repositioned to provide a clear
visual path for the surgeon. For example, FIGS. 1(a) and
1(b) illustrate the arterial and venous systems, respec-
tively, of a human being that is often covered or obscured
by body tissues and/or organs that may  need to be re-
positioned during a surgical procedure. The obscuring
tissues and/or organs may be the abdominal content
such as the intestines, bowel, fat, etc., as illustrated in
FIG. 2, which may need to be relocated and held in a
preferred position away from the point of surgery. FIG. 3
illustrates a retraction device 10 of the present invention
that may be placed in a surgical area such as the abdom-
inal area to provide an unobstructed workplace 7. The
retraction device 10 operates to retract or reposition ab-
dominal content 5 away from the immediate workplace
7. Once the retraction device 10 is properly placed in the
abdominal area, the surgeon will have a clear and rea-
sonably unobstructed view of the operative site.
[0012] Referring to FIGS. 4 and 5, the retraction device
10 of the present invention comprises a ring member or
wire element 15 that is made of a malleable material.
That is, the ring member 15 is bendable and will stay
bent in the shape or form in which it is bent. The ring
member 15 may include first bending portions 22, 23 and
second bending portions 24, 25, 26 and 27. The first
bending portions 22, 23 may be used to fold the ring
member 15 in half bringing opposing portions 28, 29 to-
ward each other as illustrated in FIG. 5. Once the ring
member 15 is folded in half along the first bending por-
tions 22, 23, the second bending portions 24, 25, 26 and
27 may then be bent to form substantially straight portions
200, 210 as illustrated in FIG. 4. It is appreciated that the
ring member 15 may have a plurality of bending portions
and may be bent in any shape depending on the needs
of each particular surgical procedure.
[0013] Referring to FIGS. 6-8, the ring member 15 of
the retraction device 10 is illustrated in a flat, low profile
condition that is suitable for insertion into a surgical inci-
sion. The ring member 15 has a front ring surface 30, a
back ring surface 31, an inner ring surface 32, and an
outer ring surface 33. The ring member 15 further in-
cludes substantially parallel portions 34, 35 that may be
squeezed together forming the low profile condition. The
ring member 15 may support a membrane or web struc-
ture 60 such as a fabric cover that is fixedly attached to
the front ring surface 30 as illustrated in FIG. 8, the back
ring surface 31 as illustrated in FIG. 7, or to both the front
and back ring surfaces 30 and 31. It is foreseeable that
the membrane 60 may be fixedly attached to at least one
of the inner ring surface 32 and the outer ring surface 33.
[0014] The membrane or web structure 60 is preferably
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flexible such that it can retain tissues and organs of dif-
ferent shapes and sizes. Furthermore, the membrane or
web structure 60 should be able to retain both hard and
soft tissues such as the muscles and bowel during ab-
dominal surgery. Specifically, the retraction device 10
and membrane 60 should be taut enough to securely
hold and separate hard tissues and organs and, at the
same time, be flexible enough to gently retain soft tissues
and organs so as not to damage the tissues and organs
or affect their circulation. The membrane 60 is preferably
transparent so that tissues and organs are viewable
through the membrane. An advantage of this feature is
it allows a surgeon to view and ascertain the condition
of a tissue or organ during a surgical procedure.
[0015] Once the retraction device 10 is flattened, it may
be inserted into a surgical incision 102 as generally illus-
trated in FIGS. 9-11. The retraction device 10 may be
inserted through the small incision 102 because it is flat-
tened and the retraction device 10 does not fully expand
to its final shape until it is partially or fully inserted to a
point well within the abdominal cavity. As illustrated in
FIGS. 12 and 13, the retraction device 10 may be flat-
tened by squeezing along sides 40, 45 of the ring member
15 in a first condition to facilitate insertion. It is appreci-
ated that the membrane 60 is also sized and configured
to stretch and recover in response to the shaping and
reshaping of the ring member 15. The membrane 60 may
be a bias-woven or knitted fabric that exhibits elastic
properties. Alternafiively, the membrane 60 may be con-
structed of any elastic material that responds to the shap-
ing and reshaping of the ring member 15.
[0016] The ring member may have different cross-sec-
tional shapes and configurations as illustrated in FIGS.
14-22. Each of the cross-sectional shapes of the ring
member provides a bending bias in a preferred plane.
For instance, the ring member of FIG. 14 has an oval
shape 50 providing a preference for bending along the
long axis over bending along the short axis. That is, a
retraction device having an oval ring member will be eas-
ier to bend and shape along the long axis than along the
short axis. In addition, the region bent along the long axis
is more resilient than the region bent along the short axis.
As a result, the strongest retraction for this configuration
is developed in that portion which comprises a bend along
the long axis. In another embodiment of the invention,
FIG. 15 illustrates a cross-section view of a ring member
having a  substantially square shape 52 that bends equal-
ly in two planes but resists bending diagonally. An addi-
tional embodiment may also include a ring member hav-
ing a rectangular cross-section that provides preferential
bending in one plane and increased resistance to bend-
ing in the opposite plane. The rectangular cross-section
would also substantially resist bending diagonally.
[0017] FIG. 16 illustrates a ring member having a cir-
cular cross-section 54 where the entire ring member may
bend equally in all directions and that yields only to the
forces applied by the membrane 60. The circular cross-
section 54 is therefore shapeable to a greater degree in

all directions than other geometries and may allow the
retraction device to be placed in awkward positions or to
be shaped in a manner that avoids delicate or sensitive
structures. It is appreciated that the ring member may
have a cross-section of any shape or geometry to provide
a desired bending bias in a preferred plane.
[0018] Referring to FIGS. 17-19, each of the ring mem-
bers of FIGS. 14-16, respectively, may include an internal
lumen 56 defining a wall 57. The wall 57 may be circular
or form a shape that provides a desired bending bias.
That is, the lumen 56 may impart a bending bias in a
similar manner as the various cross-sections of the ring
members discussed above. The relationship between
the wall 57 of the lumen 56 and a surface 58 of the ring
member may also impact the bending bias. For example,
the thickness of the wall 57, i.e., the distance between
the wall 57 and the surface 58 of the ring member, may
determine a bending bias. In another embodiment of the
invention, a reinforcement member, 315 is placed within
a lumen 305 to provide additional bending bias as illus-
trated  in FIG. 23. The reinforcement member 315 may
comprise a plastic component, a metal component or any
combination thereof. The metal component may include
aluminum, titanium, stainless steel or any combination
of these compounds.
[0019] The reinforcement member 315 may be insert-
ed and placed in a preferred location along the lumen
305 so that a preferred bending bias is developed in spe-
cific regions along the lumen 305 of the ring member.
For instance, referring back to FIGS. 4 and 5, a preferred
embodiment may require that a section or sections 28,
29 of the retraction device 10 be substantially straight
whereas sections 24, 25, 26 and 27 are bendable. In this
case, a rigid reinforcement member may be placed along
the sections 28, 29 to keep these sections substantially
straight. A second, more resident reinforcement member
may then be placed adjacent to the first, more rigid rein-
forcement member within the lumen to prevent the first
reinforcement member from shifting position along the
lumen.
[0020] In yet another embodiment of the invention, the
reinforcement member 315 comprises a material having
a "shape memory" that enables the reinforcement mem-
ber to return to its desired shape. With this design, the
reinforcement member may be used with a retraction de-
vice that can be severely deformed during insertion while
maintaining the ability to return to its original shape or
condition. The shape memory materials, for example, in-
clude a blend of nickel and titanium metals, which are
also commonly referred to as Nitinol®.
[0021] In particular, a retraction device would be con-
structed with a reinforcement member comprising Niti-
nol®, or the like, in a preferred shape and condition, the
retraction device would then be subjected to cold tem-
perature so that it becomes malleable or flexible. During
use, the retraction device would be bent to facilitate in-
sertion into a preferred location. Once inserted, the rein-
forcement member would warm to body temperature and
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return to the preferred shape and condition, thereby re-
turning the retraction device to its original shape and con-
dition. An advantage of the reinforcement member of the
invention is it allows the ring member to be severely de-
formed; even beyond the normal elastic limits of the ma-
terial from which the ring member is constructed.
[0022] Moreover, the reinforcement member has very
good resistance to kinking and permanent deformation
because it is constructed of, e.g., nickel-titanium alloys.
That is, with this construction, the reinforcement member
of the invention placed within the lumen of the ring mem-
ber can prevent the ring member from being overstressed
or kinked. In addition, the reinforcement member may
allow the retraction device to be compressed or folded
or otherwise reshaped into a condition that allows it to
be inserted into a body cavity through the smallest pos-
sible surgical incision.
[0023] FIGS. 20-22 illustrate ring members 200, 210
and 220, respectively, comprising a plurality of cords in
accordance with additional embodiments of the inven-
tion. The cords of ring members 200, 210 and 220 may
be constructed according to previously discussed geo-
metric cross-sectional shapes or profiles. FIG. 20 illus-
trates the ring member 200 comprising a pair of oval
cords 202, 204 that are vertically joined at point 206 along
the long axes of the cords 202, 204. FIG. 21 illustrates
the ring member 210 comprising a pair of oval cords 212,
214  that are vertically joined at point 216 along the short
axes of the cords 212, 214. In yet another embodiment
of the invention, FIG. 22 illustrates the ring member 220
comprising a pair of circular cords 222, 224 joined at point
226 along the length of each of the cords 222, 224. Each
of the ring members 200, 210 and 220 exhibits bending
preferences in accordance with the individual cord ge-
ometries combined with the overall geometry of the con-
nected cords.
[0024] In each of the above embodiments, the ring
members were formed by combining two cords; however,
it is appreciated that a plurality of cord elements com-
prising three or more individual cords may be combined
to exhibit a desired bending preference. It is further noted
that each of the above constructions may be achieved
by extrusion of material having a cross-section that re-
sembles a combination of cords or by the actual connec-
tion of individual cord elements. In addition, the combined
cords may be contained within the lumen of a covering
tube or wrap.
[0025] As discussed above, FIG. 23 illustrates a cross-
section view of a ring member 300 having an internal
lumen 305 and a reinforcement member 315 placed with-
in the lumen 305. The lumen 305 defines a wall 310. In
this embodiment, the reinforcement member 315 has a
cross-sectional shape or profile that is different from the
cross-sectional shape or profile of the ring member 300.
For example, the ring member 300 may have a circular
cross-section while the reinforcement member 315 may
have a rectangular cross-section. With a different cross-
sectional shape or profile, the reinforcement member 315

may impart a different bending bias on the ring member
300. It is  appreciated that the ring member 300, rein-
forcement member 315 and wall 310 may have different
cross-sectional shapes or profiles from one another to
provide a desired bending bias in a preferred plane.
[0026] FIG. 24 illustrates a ring member 325 having a
plurality of internal lumens 330, 335 that may or may not
communicate with one another in accordance with an-
other embodiment of the invention. The ring member 325
further includes reinforcement members 350, 355 that
may be inserted into the lumens 330, 335, respectively,
to provide a desired bending bias of a retraction device.
In another embodiment of the invention, FIG. 25 illus-
trates a ring member 370 having an oval cross section,
a round or oval lumen 375, and a rectangular reinforce-
ment member 380 placed within the lumen 375. The con-
figuration of ring member 370 provides a bending bias
that allows the retraction device to be shaped or bent in
a preferred plane while providing great strength in an
opposite plane.
[0027] Many alterations and modifications may be
made by those having ordinary skill in the art without
departing from the scope of the invention. Therefore, it
must be understood that the illustrated embodiments
have been set forth only for the purposes of examples
and that they should not be taken as limiting the invention,
which is defined in the appended claims.

Claims

1. A retraction device (10) adapted to temporarily repo-
sition body tissues and organs during a surgical pro-
cedure, characterized by:

a malleable ring member (15) comprising a plu-
rality of bending portions (24), (25), (26), (27)
adapted to be twisted, folded, bent or deformed,
and adapted to permit the ring member to be
flattened to be fully inserted into a surgical inci-
sion; and
a membrane (60) fixedly attached around the
perimeter of the ring member 15.

2. The retraction device of claim 1, wherein the mem-
brane (60) is a flexible fabric.

3. The retraction device of claim 1, wherein the mem-
brane (60) is transparent.

4. The retraction device of claim 1, wherein the mem-
brane (60) is sized and configured to stretch and
recover to the shaping and reshaping of the ring
member (15).

5. The retraction device of claim 1, wherein the mem-
brane (60) is a bias-woven or knitted fabric.
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6. The retraction device of claim 1, wherein the mem-
brane (60) is formed of an elastic material that re-
sponds to the shaping and reshaping of the ring
member (15).

7. The retraction device of claim 1, wherein the ring
member (15) has an oval cross-section providing a
preference for bending along the long axis

8. The retraction device of claim 1, wherein the ring
member (15) has a substantially square cross-sec-
tion providing equal preference to bending in both
axes or planes and resistance to bending diagonally.

9. The retraction device of claim 1, wherein the ring
member (15) has a circular cross-section.

10. The retraction device of claim 1, wherein the ring
member (15) further comprises an internal lumen
(56) defining a wall (57).

11. The retraction device of claim 10, wherein the wall
(57) has a circular cross-section.

12. The retraction device of claim 10, wherein the ring
member (15) further comprises a reinforcement
member (315) placed within the lumen (56).

13. The retraction device of claim 12, wherein the rein-
forcement member (315) comprises at least a plastic
component and a metallic component.

14. The retraction device of claim 13, wherein the me-
tallic component includes at least one of aluminum,
titanium and stainless steel.

15. The retraction device of claim 12, wherein the rein-
forcement member (315) is placed in some sections
(28), (29) of the ring member (15) to keep said sec-
tions( 28), (29) substantially straight.

16. The retraction device of claim 12, wherein the rein-
forcement member (315) comprises a shape mem-
ory material including Nitenol.

17. The retraction device of claim 1, wherein the ring
member (15) comprises a plurality of cords (202),
(204), (212), (214), (222), (224).

18. The retraction device of claim 19, wherein the cords
(202), (204), (212), (214) have oval cross-sections.

19. The retraction device of claim 12, wherein the rein-
forcement member (315) has a first cross-section
and the ring member (15) has a second cross-sec-
tion different in shape from the first cross-section.

20. The retraction device of claim 19, wherein the first

cross-section of the reinforcement member (315) is
rectangular and the second cross-section of the ring
member (15) is circular.

21. The retraction device of claim 12, wherein the ring
member (325) further comprises a second lumen
(335) and a second reinforcement member (355)
placed within the second lumen (335).

Patentansprüche

1. Retraktionsgerät (10), das so adaptiert wurde, dass
es Körpergewebe und Organe während eines Ope-
rationsverfahrens vorübergehend repositioniert, da-
durch gekennzeichnet, dass
ein formbares Ringelement (15), das eine Vielzahl
von Biegeabschnitten (24), (25), (26), (27) umfasst
und so adaptiert wurde, dass es verdreht, gebogen
oder deformiert ist, und so adaptiert, dass es zulässt,
dass das Ringelement abgeflacht wird, um vollstän-
dig in eine chirurgische Inzision eingefügt zu werden,
und
eine Membran (60), die fest um die Grenzen des
Ringelements (15) angefügt ist.

2. Retraktionsgerät nach Anspruch 1, wobei die Mem-
bran (60) ein flexibles Gewebe ist.

3. Retraktionsgerät nach Anspruch 1, wobei die Mem-
bran (60) transparent ist.

4. Retraktionsgerät nach Anspruch 1, wobei die Mem-
bran (60) so klassiert und konfiguriert wurde, dass
sie sich der Formung und Neugestaltung des Rin-
gelements (15) entsprechend dehnt und wiederher-
stellt.

5. Retraktionsgerät nach Anspruch 1, wobei die Mem-
bran (60) ein Vorspanngewebe oder ein Strickgewe-
be ist.

6. Retraktionsgerät nach Anspruch 1, wobei die Mem-
bran (60) aus einem elastischen Material geformt ist,
das auf die Formung und Neugestaltung des Ringe-
lements (15) reagiert.

7. Retraktionsgerät nach Anspruch 1, wobei das Rin-
gelement (15) einen ovalen Querschnitt hat, der ei-
nen Vorzug zum Biegen an der langen Achse ent-
lang bereitstellt.

8. Retraktionsgerät nach Anspruch 1, wobei das Rin-
gelement (15) einen im Wesentlichen quadratischen
Querschnitt hat, der einen gleichartigen Vorzug zum
Biegen auf beiden Achsen oder Ebenen und einen
Widerstand zum diagonalen Biegen bereitstellt.

9 10 
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9. Retraktionsgerät nach Anspruch 1, wobei das Rin-
gelement (15) einen kreisförmigen Querschnitt hat.

10. Retraktionsgerät nach Anspruch 1, wobei das Rin-
gelement (15) ferner ein internes Lumen (56) um-
fasst, das eine Wand (57) definiert.

11. Retraktionsgerät nach Anspruch 10, wobei die Wand
(57) einen kreisförmigen Querschnitt hat.

12. Retraktionsgerät nach Anspruch 10, wobei das Rin-
gelement (15) ferner ein Verstärkungselement (315)
umfasst, das innerhalb des Lumens (56) platziert
wird.

13. Retraktionsgerät nach Anspruch 12, wobei das Ver-
stärkungselement (315) wenigstens eine Kunststoff-
komponente und eine Metallkomponente umfasst.

14. Retraktionsgerät nach Anspruch 13, wobei die Me-
tallkomponente wenigstens eines von Aluminium,
Titan und Edelstahl beinhaltet.

15. Retraktionsgerät nach Anspruch 12, wobei das Ver-
stärkungselement (315) in einige Bereiche (28), (29)
des Ringelements (15) platziert wird, um die Ab-
schnitte (28), (29) im Wesentlichen gerade zu halten.

16. Retraktionsgerät nach Anspruch 12, wobei das Ver-
stärkungselement (315) ein Formgedächtnismateri-
al, inklusive Nitenol, umfasst.

17. Retraktionsgerät nach Anspruch 1, wobei das Rin-
gelement (15) eine Vielzahl von Schnüren (202,
(204), (212), (214), (222), (224) umfasst.

18. Retraktionsgerät nach Anspruch 19, wobei die
Schnüre (202), (204), (212), (214) ovale Querschnit-
te haben.

19. Retraktionsgerät nach Anspruch 12, wobei das Ver-
stärkungselement (315) einen ersten Querschnitt
und das Ringelement (15) einen zweiten Querschnitt
hat, der sich in der Form vom ersten Querschnitt
unterscheidet.

20. Retraktionsgerät nach Anspruch 19, wobei der erste
Querschnitt des Verstärkungselements (315) recht-
eckig, und der zweite Querschnitt des Ringelements
(15) kreisförmig ist.

21. Retraktionsgerät nach Anspruch 12, wobei das Rin-
gelement (325) ferner ein zweites Lumen (335) um-
fasst, und ein zweites Verstärkungselement (355),
das innerhalb des zweiten Lumens (335) platziert
wird.

Revendications

1. Dispositif de rétraction (10) adapté pour reposition-
ner temporairement des tissus et des organes cor-
porels au cours d’une intervention chirurgicale, ca-
ractérisé par :

un élément annulaire maniable (15) comprenant
une pluralité de parties de fléchissement (24,
(25), (26), (27) adaptées pour être tordues,
pliées, fléchies ou déformées et adaptées pour
permettre à l’élément annulaire d’être raplati afin
d’être inséré complètement dans une incision
chirurgicale ; et
une membrane (60) montée en position fixe
autour du périmètre de l’élément annulaire 15.

2. Dispositif de rétraction selon la revendication 1, dans
lequel la membrane (60) est une nappe souple.

3. Dispositif de rétraction selon la revendication 1, dans
lequel la membrane (60) est transparente.

4. Dispositif de rétraction selon la revendication 1, dans
lequel la membrane (60) est proportionnée et confi-
gurée pour s’étirer et récupérer sa forme après dé-
formation et redéformation de l’élément annulaire
(15).

5. Dispositif de rétraction selon la revendication 1, dans
lequel la membrane (60) est tissée en biais ou est
un tissu à mailles.

6. Dispositif de rétraction selon la revendication 1, dans
lequel la membrane (60) est formée d’une matière
élastique qui répond à la déformation et à la redé-
formation de l’élément annulaire (15).

7. Dispositif de rétraction selon la revendication 1, dans
lequel l’élément annulaire (15) a une section trans-
versale ovale assurant une préférence au fléchisse-
ment le long de l’axe long.

8. Dispositif de rétraction selon la revendication 1, dans
lequel l’élément annulaire (15) a une section trans-
versale sensiblement carrée  assurant une préféren-
ce égale au fléchissement dans les deux axes ou
plans et une résistance au fléchissement dans le
sens diagonal.

9. Dispositif de rétraction selon la revendication 1, dans
lequel l’élément annulaire (15) a une section trans-
versale circulaire.

10. Dispositif de rétraction selon la revendication 1, dans
lequel l’élément annulaire (15) comprend en outre
une lumière interne (56) définissant une paroi (57).
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11. Dispositif de rétraction selon la revendication 10,
dans lequel la paroi (57) a une section transversale
circulaire.

12. Dispositif de rétraction selon la revendication 10,
dans lequel l’élément annulaire (15) comprend en
outre un élément de renfort (315) placé dans la lu-
mière (56).

13. Dispositif de rétraction selon la revendication 12,
dans lequel l’élément de renfort (315) comprend au
moins un composant en plastique et un composant
métallique.

14. Dispositif de rétraction selon la revendication 13,
dans lequel le composant métallique contient au
moins un de l’aluminium, du titane et de l’acier inoxy-
dable.

15. Dispositif de rétraction selon la revendication 12,
dans lequel l’élément de renfort (315) est placé dans
certaines sections (28), (29) de l’élément annulaire
(15) afin de maintenir lesdites sections (28), (29)
sensiblement rectilignes.

16. Dispositif de rétraction selon la revendication 12,
dans lequel l’élément de renfort (315) comprend un
matériau à mémoire de forme dont le Nitinol.

17. Dispositif de rétraction selon la revendication 1, dans
lequel l’élément annulaire (15) comprend une plura-
lité de cordons (202), (204), (212), (214), (222),
(224).

18. Dispositif de rétraction selon la revendication 19,
dans lequel les cordons (202), (204), (212), (214)
ont des sections transversales ovales.

19. Dispositif de rétraction selon la revendication 12,
dans lequel l’élément de renfort (315) a une première
section transversale et l’élément annulaire (15) a une
deuxième section transversale de forme différente
de la première section transversale.

20. Dispositif de rétraction selon la revendication 19,
dans lequel la première section transversale de l’élé-
ment de renfort (315) est rectangulaire et la deuxiè-
me section transversale de l’élément annulaire (15)
est circulaire.

21. Dispositif de rétraction selon la revendication 12,
dans lequel l’élément annulaire (325) comprend en
outre une deuxième lumière (335) et un deuxième
élément de renfort (355) placés dans la deuxième
lumière (335).
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