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RETRACTOR-RETAINER OF INTESTINES
FOR CELIOSCOPIC SURGERY

[0001] The present invention relates to an intestinal retrac-
tor or retainer used in celioscopic surgery. This is an invasive
surgical instrument for temporary use in video-assisted sur-
gery. More precisely, the device has the particular function of
retaining the intestinal loops outside the field of operational
vision during surgical operations in the abdomen, and espe-
cially abdominal aortic restoration surgery, and of enabling
the intervention to take place without risk of contact with the
isolated internal organs. This device can for instance be used
in digestive and vascular surgery to dissect and repair organs
or vessels. It limits the time during which the patient is in an
uncomfortable position that could itself be the source of com-
plications, in particular respiratory.

[0002] Each year, more than one hundred thousand patients
worldwide benefit from abdominal aortic restoration. Con-
ventional surgical procedures involve a degree of morbidity
and mortality due, in part at least, to the large abdominal
opening, from 25 to 35 cm long. Video-assisted mini-invasive
procedures have been used for more than 20 years in gyne-
cological and digestive surgery, but are of more recent use in
aortic surgery. This is due to the particular difficulties
involved in the dissection of a deep organ and the risks of
major bleeding in the event of error.

[0003] One ofthe first obstacles to reaching the aorta is the
presence of the intestinal loops which have to be moved out of
the operative field during surgery. There are few laparoscopic
procedures available from other developers of vascular sur-
gery. Nevertheless, two main trends are apparent. The first
consists in placing the patient on the side in a strongly
inclined position in order to rock the intestines so that the
aorta appears. Unfortunately, the aorta is no longer accessible
directly and the operating procedure is more difficult to
acquire. The results obtained with this procedure are encour-
aging, but, in spite of considerable experience, they are never
quite as good as those achieved with the conventional surgery
(in terms of morbidity, mortality, conversion, etc). Neverthe-
less, these results may be considered disappointing as the
characteristic of a new procedure is not to simply emulate but
to make a real improvement for the patient.

[0004] Another approach is to seck direct access to the
aorta without placing the patient in an uncomfortable tilted
position for several hours. This requires use of an intestinal
retractor. Several systems have been developed. One of them
consists of a retractor comprising a square net folded in two
and sewn so as to form a “small pocket”. Two openings are
arranged inside this pocket, at two ends of the same side.
These openings allow the passage of rakes conventionally
used in open surgery. These two rakes are used to retract the
intestines on each side of the pocket.

[0005] This retractor presents several disadvantages. It
requires two incisions, one for each rake. It is not easy to
install because the net and the two rakes have to be introduced
through three different openings then, once in place, each
rake is inserted inside the net. It has to be held in position by
hand since it is not sufficiently rigid for “definitive” installa-
tion throughout the operation. Lastly, it does not allow the
intestines to be retracted correctly in its lower part and the
latter can pass “underneath” and congest the operative field.
Indeed, in the absence of a rigid structure in its lower part, this
can become deformed and allow passage of the intestines.
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[0006] DocumentFR 2805731 Al also describes aretractor
equipped with a net for positioning and retracting the internal
intra-peritoneal organs. This net can be fixed onto the
abdominal wall by two stitches so as to form a hammock-like
arrangement. Such a configuration does not offer any accu-
racy of placement or element of rigidity.

[0007] Another system proposed for the laparoscopic sur-
gery in the vascular field consists of a retractor with five arms
already used in digestive surgery, but which presents serious
disadvantages. It does not allow all the intestinal loops to be
retracted, and therefore has to be retracted permanently by
hand in order to free the operative field. In this case, the
surgeon, or one of his assistants, is, prevented from using one
hand.

[0008] To avoid the hemorrhage risks associated with these
“closed” laparoscopic procedures, a procedure known as
“Hand-Port” has been proposed. This allows the surgeon to
insert the non-dominant hand into the patient’s abdomen,
through a 7 to 8 cm long incision, while creating a pneumo-
peritoneum at a constant pressure of 14 mmHg using a system
of tight sleeve. This hand is used to retract the internal organs
and compress a vessel in the event of a sudden hemorrhage;
the surgeon carries out the aortic dissection and the aortic
anastomoses with the other hand, under the control of a video
camera held by an assistant. This technique was abandoned
for several reasons. First of all, the surgeon has one hand
occupied retracting the internal organs and, even if this sys-
tem is reassuring for the surgeons beginning to use this tech-
nique, it does not represent a move towards completely lap-
aroscopic surgery.

[0009] The intestinal retractor used in vascular surgery is
intended for use on fragile and old patients (often, and
increasingly, from 80 to 90 years old), much more so than in
digestive surgery (50 to 60 years old). Therefore, the tech-
niques used in the two latter surgical procedures for retracting
the intestines involve more risk for the patients. Indeed, grav-
ity is generally used to retract the intestines by placing the
patient in a right lateral decubitus and Trendelenbourg posi-
tion (head downwards). Moreover, the aorta is very deeply
positioned in the abdomen and more median. This requires
extreme inclination and this could lead to the complications
already referred to, as well as cerebral oedemas (work by
Barbosa), hence the usefulness of the intestinal retractor.
[0010] Some retractors have been proposed to free the field
of vision inside the abdominal cavity during a laparoscopic
procedure.

[0011] Document U.S. Pat. No. 5,465,711 describes an
inflatable intestinal retraction device that can be used in endo-
scopic surgery. This inflatable retractor allows the intestines
to be retracted in order to access organs such as the spinal
column, aorta, kidneys, etc. In certain applications, such as
abdominal aortic surgery, this retractor has the disadvantage
of not allowing the surgeon to adapt it in situ to the patient’s
anatomy. It has a predefined form and is inflated so as to adopt
a predefined shape and volume allowing access to the il
organ.

[0012] Document US-2003/0004473 described a retainer
of deformable internal organs consisting of a rectangular
inflatable envelope which is essentially flat, in which are
placed sheets, some of which at least are in a malleable
material. Such a cumbersome device can only be used in open
surgery and not, of course, in invasive microsurgery.

[0013] Document U.S. Pat. No. 5,318,586 describes a
device that can be used in laparoscopic surgery. This device
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can be used to retract the intestines or other organs. It includes
a retractor consisting of an inflatable end-piece housed, with
a sliding possibility, in a rigid tube intended to be introduced
into the abdomen. This end-piece can be pushed out of the
distal end of the rigid tube and dilated by means of a gas or a
fluid, the aforementioned end-piecehaving various forms and
sizes depending on the interventions which the device is used
for. The inflatable end-piece has, in all the cases, a predetet-
mined form and the insertion and guidance tube is rigid, so
that the device cannot be adapted in situ to the anatomy of the
patient.

[0014] Examination of the methods and devices disclosed
by the state of the art allows us to observe that the need for a
device which can be easily adapted “in situ” to any surgical
approach, prevents displacement of the intestines once posi-
tioned, and releases the surgeon from any constraints during
an operation, has not yet been developed.

[0015] The invention proposes a retractor and retainer of
intestines for use in laparoscopic surgery in order to over-
come the problem of the inadequacy to the patient’s anatomy
encountered with the state of the art devices, and which can be
installed in a short period of time.

[0016] This objective is achieved by the invention thanks to
a device comprising:

[0017] a guiding mandrel with a proximal portion consist-
ing of a handle that can be connected to an operating table, a
distal portion with elongated form which is introduced into
the abdominal cavity of the patient during laparoscopic sur-
gery;

[0018] a support mandrel of elongated form on which and
along which is fixed a contention membrane such as a net
folded up according to a folding method allowing it to deploy
in situ, the distal end of this support mandrel and the distal
portion of the guiding mandrel being equipped with quick
complementary means for fast coupling;

[0019] and an instrument for the insertion of the support
mandrel and the contention net into the abdominal cavity, and
fixing of the aforesaid support mandrel on the guiding man-
drel, this instrument comprising a barrel, the distal portion at
least of which is hollow and is dimensioned to receive the
aforementioned support mandrel and the contention net con-
nected to the latter.

[0020] According to a preferred embodiment, the distal
portion of the guiding mandrel consists of a tubular guide
housing a coupling rod, such rod having the capacity to move
axially in the said tubular guide whose distal end is equipped
with a transversal passage, the distal end of the support man-
drel comprising a lug intended to form part of the aforemen-
tioned transverse passage and provided with a lug or trans-
versal notch into which the distal end of the coupling rod can
be engaged so as to fix the support mandrel to the guiding
mandrel.

[0021] According to a preferred embodiment, the coupling
rod is subjected to the action of a spring tending to push it
back into a coupling position, so that the support mandrel is
fixed to the guiding mandrel automatically by simply sinking
the coupling lug of the said support mandrel into the trans-
versal passage of the said guiding mandrel.

[0022] According to another embodiment, thehandle of the
guiding mandrel is equipped with a push-button control
mechanism so that by successively pressing on this push-
button, alternately, either the distal end of the coupling rod is
inserted into the transversal notch of the coupling lug of the
support mandrel or the said rod is withdrawn.
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[0023] The device according to the invention offers inter-
esting advantages; during abdominal aortic restoration sut-
gery it allows in particular:

[0024] perfect in situ adaptation to the anatomy of the
patient;
[0025] stable fixing to the operating table: it is maintained

in position once for all, so that the surgeon’s and the assis-
tants’ hands are free and do not have to be occupied keeping
the operative field free;

[0026] installation in a relatively short period of time for
this type of surgery, i.e. around 15 to 20 minutes;

[0027] direct access to the abdominal aorta, thus avoiding
the large retroperitoneal dissections;

[0028] creation ofa barrier to passage of the intestinal loops
throughout the intervention;

[0029] the patient to be maintained in dorsal decubitus (flat
ontheback), avoiding prolonged Trendelenbourg positions at
25° (head down) and in right dorsal decubitus position
between 25 and 60° (patient lying on the right side), which
can have harmful effects for old patients with a defective
cardiorespiratory function (atelectasis of the pulmonary
apexes, ophthalmic and cerebral oedemas were noted with
certain methods currently applied);

[0030] areduction of the pneumoperitoneum pressure (gas
blown into the stomach) from 14 to 8 mm Hg, with a reduction
of digestive and renal repercussion (capillary ischemia on the
splanchnic and oligo-anuria territory).

[0031] Theabove aims, characteristics and advantages, and
others, will better be revealed by the description which fol-
lows and the annexed drawings in which:

[0032] FIG. 1is a view illustrating, separately, the compo-
nent parts of the intestinal retractor-retainer device according
to the invention.

[0033] FIG. 2isa view inperspective showing the retractor-
retainer according to the invention, the invasive parts of which
are placed in the abdominal cavity of a patient and the external
part of which is connected to a device fastening it to an
operating table partially shown.

[0034] FIG. 3isanaxial sectional view of a first example of
the embodiment of the guiding mandrel.

[0035] FIG. 4A is a view in perspective and from the top
front of the support mandrel.

[0036] The FIG. 4B is a view in perspective and from the
top rear of this support mandrel.

[0037] FIG. 5A is a longitudinal sectional view of the said
mandrel.

[0038] FIG. 5B is a front view of the coupling head of the
latter.

[0039] FIG. 5C is a sectional view along line 5C-5C on
FIG. 5A.

[0040] FIG. 6A is a perspective view of the coupling head

of the support mandrel.

[0041] FIG. 6B is a top view of FIG. 6A.

[0042] FIG. 7 is a front view of a contention net in a
deployed state.

[0043] FIGS. 8 and 9 are views illustrating two stages in the

execution of a reinforced edge of the net.

[0044] FIGS. 10A to 10F illustrate the contention net fold-
ing states allowing its introduction into the insertion instru-
ment barrel,

[0045] FIG. 11A is a partial view and FIGS. 11B and 11C
are views in perspective illustrating the positioning of the
fixing needles in the folded contention net.
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[0046] FIG. 12 illustrates another method of positioning
the fixing needles on the net shown in a deployed state.
[0047] FIG. 13 is an elevation view, with part sectional
view, of the support mandrel and the contention net insertion
instrument.

[0048] FIG. 14 is a longitudinal sectional and larger scale
view of the distal portion of the insertion tube in which are
positioned the support mandrel and the contention net.
[0049] FIG. 15 is a view in perspective showing the inser-
tion of the guiding mandrel and the mandrel supporting the
net, in the abdominal cavity.

[0050] FIGS. 16A, 16B, 16C illustrate, by axial sectional
views, the method of clipping the support mandrel on the
guiding mandrel.

[0051] FIG. 17 is an axial sectional view illustrating the
separation of the support mandrel and the guiding mandrel at
the end of the intervention.

[0052] FIGS. 18A to 18D illustrate a method of fixing the
support mandrel on a guiding mandrel by means of an
arrangement and an operation different from the latter.
[0053] These drawings show interesting but by no means
restrictive embodiments, of the intestinal retractor-retainer
according to the invention.

[0054] This retractor-retainer includes:

[0055] a guiding mandrel 1 comprising a proximal portion
2 consisting of a handle shaped to allow it to be fixed, to an
operating table, in the desired position, by means of a fasten-
ing device 3 which can be of a type known in its own right, and
a distal portion 4 of elongated form to be introduced, by
means of a trocar T, into abdominal cavity C of a patient
during a laparoscopic procedure;

[0056] a support mandrel 5 of elongated form; and
[0057] a membrane such as a contention net 6.
[0058] The device according to the invention still relates to

an instrument 7 for the insertion of the support mandrel and
the said contention net into the abdominal cavity. This instru-
ment comprises a handle and a rod of which the distal portion
at least is hollow to house the said support mandrel and the
aforesaid contention net, before introduction into the abdomi-
nal cavity.

[0059] Guiding mandrel 1 includes, according to a first
embodiment shown on FIG. 3, ahandle 2 and a tube 8 forming
an integral part with handle 2 and arranged coaxially in the
extension of the latter.

[0060] Terminal part4a of tube 8 forming distal portion 4 of
guiding mandrel 1 is arranged to form the female element to
which the distal end of support mandrel 5 is fixed. In tube 8
and handle 2 is fitted, with axial movement capability, a
coupling rod 9, the base of which co acts with an operating
button 10 accessible through an opening 11 fitted laterally in
handle 2. A fixed helicoidal spring 12 positioned, through its
opposite ends, on the one hand against the bottom of blind
axial passage 13 in handle 2, and on the other, against the
upper face of the operating button 10, tends to bring button
10——coupling rod 9 mobile assembly to an active clip-on
position. The distal portion 4a of tube 8 is provided with a
transverse passage with recess 14 having its axis perpendicu-
lar to the axis of coupling rod 9 and across which can move the
distal end equipped with a bevel 94 of the latter.

[0061] End 45 of distal portion 4 of guiding mandrel 1
presents a rounded form, for example spherical or forming a
segment of a sphere, in order to avoid any risk of damaging
tissues or organs during handling and installing the aforesaid
guiding mandrel.
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[0062] As anindication, tubular body 8 of the guiding man-
drel can be at least 200 mm long and have a maximum
external diameter of 5 mm, so as to pass through a trocar of 5.
Handle 2 can have a length of more than 150 mm and a
diameter of more than 5 mm so that it can be enclosed in a
device, known in its own right, fastening it to the operating
table and housing button 10, spring 12 and part of rod 9.
[0063] Guiding mandrel 1 as described above can be made
out of stainless metal, or rigid plastic, or a combination of
both.

[0064] Support mandrel 5 according to the example of the
embodiment illustrated on FIGS. 4 to 6, includes a groove 15
which can be between 80 and 100 mm long and a clip-on head
16 constituting the distal portion of this gutter. The latter has
preferably an arc section and thus defines a longitudinal
throat 17 for receiving contention net 6 in a folded state.
[0065] The rear face of coupling head 16 acts as a stop 16a
with circular or other form and diameter or dimensions
greater than the bore of the barrel of the insertion instrument
in which the support mandrel has to be engaged for insertion
into the abdominal cavity, for example 12 mm diameter which
is the maximum for such surgical interventions.

[0066] The front face of this stop is equipped with a cou-
pling lug 164, for example of truncated form, equipped with
a transverse notch or lug 16¢ with recessing and constituting
the distal end of the support mandrel. In addition, the front
face of coupling head 16 has a diametrical cavity 164 of
dished form, this cavity being shaped to marry the cylindrical
shape of the lateral wall of distal portion 4 of guiding mandrel
1. This arrangement defines one and only one correct position
of support mandrel 5 relative to guiding mandrel 1, which
largely facilitates handling when coupling the said support
mandrel to the said guiding mandrel.

[0067] Contention net 6 constituting the contention mem-
brane in the example described here is attached to groove 15
in which it is housed folded ready for introduction into the
abdominal cavity.

[0068] Theconnection between support mandrel 5 and con-
tention net 6 depends, amongst other things, on the materials
used to manufacture these two elements. Depending on the
nature of these materials, the connection may be executed:
[0069] by sewing: the mandrel is drilled with holes distrib-
uted over the length of the groove; the seam s executed during
manufacture using an appropriate thread passing through the
holes of the support mandrel and the net meshes;

[0070] by bonding;

[0071] by heat welding;

[0072] or by other methods.

[0073] Net 6 is made using an extremely fine and elastic

thread, itself executed in a material with the necessary quali-
ties. Other structures, in particular not woven, tight or not, can
perform the function of the membrane in a similar way to a
net.

[0074] Itmay advantageously have the form shown on FIG.
7 and the dimensions indicated on this figure. This embodi-
ment has a form consisting of: —a large rectangular surface
6A, —afirst triangular surface 6B consisting of a right-angled
triangle attached on the large side of the right angle to one of
small sides of the rectangle, and —a second triangular surface
6C comprising a right-angled triangle attached by the large
side of the right angle to a portion of one of the large sides of
the aforesaid rectangular surface. The small side of the right
angle of first triangle 6B is arranged in the extension of the
large sides of rectangle 6A while the small side of the right
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angle of the second triangle 6C is arranged in the extension on
the small side of the rectangle 6 A which forms a right angle
with the large side of said rectangle extended by the small side
of the right angle of the aforesaid first triangle 6B.

[0075] For example, main rectangular part 6A can have a
250 mm length and 150 mm width, the sides of the right angle
of triangle 6B can have lengths of 150 mm and 90 mm
respectively, and the sides of the right angle of the triangle 6C
can have lengths of 160 mm and 50 mm, respectively.
[0076] Contention net 6 thus formed is fixed to support
mandrel 5 via its edge 6D defined by apexes S1 and S2 of
triangular surfaces 6B and 6C formed by the angles created by
their hypotenuse and the large side of their right angle.
[0077] The free edge of contention net 6, in particular when
this presents a degree of elasticity, can be reinforced advan-
tageously. In a preferred arrangement, the edge of the net can
be reinforced by edge 18 which can be formed by a simple
hem sewn using non elastic thread 19 (FIG. 9). In this case,
the net is initially cut so as to allow the execution of hem 6a
on the edges of the net (FIG. 8).

[0078] Thedual purpose of this reinforcement is to increase
the strength of the contention net:

[0079] on the one hand, along its edges which thus have two
thicknesses of material, and,

[0080] in addition, at the angles or apexes S3, S4 and S5 of
the net intended to be attached to the internal abdominal wall
using needles and which present, therefore, three thicknesses
of material at these places.

[0081] Itis observed that the material used to constitute the
net is extremely thin and elastic. Its thinness is a dominant
characteristic because it solves the problem of ultimate with-
drawal: at the end of the operation, the net is completely
unfolded but is so fine that it can be drawn out through a trocar
without any folding whatsoever. On the other hand, its elas-
ticity is a disadvantage because a certain rigidity is required to
properly retain the intestines. This is why the thread used to
sew the hems overcomes this disadvantage: they are non-
elastic and rigidify the net at its edges. To rigidify the central
part, threads 19' following the diagonals of the net (FIG. 9)
may be added.

[0082] Contentionnet 6 is obviously folded so thatit can be
inserted into the barrel of the insertion instrument with sup-
port mandrel 5, through a trocar. All folding configurations
are within the scope of the invention, such as accordion or
roll-up in particular

[0083] FIGS.10A to 10F are diagrammatic views illustrat-
ing an advantageous method of folding the net.

[0084] FIG. 10A shows the net deployed and fixed by its
edge 6D in the groove of the support mandrel.

[0085] FIGS.10B and 10C shown two accordion type fold-
ing stages of parts 6A and 6B of the net.

[0086] FIG. 10D illustrates that the part 6C is folded back
over folded part 6A.

[0087] Part 6C is then folded in accordion and this folding
is then positioned over the fold of part 6A, as shown in FIG.
10E.

[0088] FIG. 10F shows the folding of part 6B which is
folded back over part 6A.

[0089] This folded form can then be placed in the groove of
the support mandrel and inserted, with it, inside the barrel of
the insertion instrument for delivery.

[0090] As indicated previously, apexes S3, S4, S5 of net 6
are designed to be attached to the internal abdominal wall by
means of a tie and needles 20a, 205, 20c.
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[0091] According to a characteristic arrangement of the
invention, these needles are attached originally to apexes S3,
S4, S5 of net 6, which means that when manufacturing the
contention net each of its angles or apexes S3, S4, S5 have to
be provided with a thread 21 and a needle 20, as shown in the
FIG.7

[0092] According to a first embodiment illustrated in FIGS.
11A to 11C, the needles are simply sewn into the thicknesses
of the folding; this has the advantage of helping to maintain
folded the accordion which tends to unfold.

[0093] Needle 20a connected to apex S4 (the latter was
used by the surgeon when installing the net) is sewn into the
folding of part 6A (FIG. 11B) at the folding stage illustrated
in FIG. 10C.

[0094] Needle 205, connected to apex S5, is sewn into the
folding of parts 6C and 6 A (FIG. 11C) at the process folding
stage shown in FIG. 10E, whereas needle 20C connected to
apex S3 of the net is sewn into the folding of parts 6B and 6 A
(FIG. 11C) at the folding stage shown in FIG. 10F.

[0095] According to another procedure illustrated on FIG.
12, close to each corner or apex S3, S4, S5, contention net 6
is provided with a small sleeve 22 in which needle 20 can be
housed attached by a thread 21 to apexes S3, S4 or respective
S5. In this way, there no longer exists any risk of the points of
the needles passing through all the folded net and injuring the
surrounding tissues. On the other hand, the needles placed in
the sleeves cannot be used to hold the fold, since they are not
traversing.

[0096] Insertion instrument 7 which completes the device
according to the invention can be created very simply by arod
23 of which distal portion 23« is at least is hollow. Preferably,
this rod consists of a cylindrical tube, the proximal end of
which is attached to a handle 24.

[0097] Handle 24—tube 23 assembly creates the approxi-
mate shape of a gun; therefore, it is referred to by this word in
the description which follows, while the aforementioned tube
is called the “barrel”.

[0098] Support mandrel 5 and folded contention net 6
attached to it are engaged in distal portion 23¢ of barrel 23. In
this position, stop 16a butts against the distal end of barrel 23,
so that coupling head 16 of the support mandrel emerges
relative to the said end. This arrangement allows automatic
fixing, by clipping on the distal end of the support mandrel on
the distal portion of the guiding mandrel, as described in the
remainder of this description.

[0099] According to the procedure shown, the support
mandrel and the thread are held inside the barrel only by the
friction caused by their size. The gun can also be equipped
with a system dedicated to releasing the support mandrel.
[0100] Gun 7 cannot be reused. Barrel 23 can contain a
system which prevents its re-use. For example, the barrel can
be equipped with a system with double bottom which is
released during extraction of the net and which can no longer
return to its initial position.

[0101] The installation of the net and the support mandrel
are the only function of the gun. The surgeon withdraws the
latter at the end of the surgical procedure directly through the
trocars. After cutting the wire holding it to the wall and
releasing the support mandrel from the guiding mandrel, the
surgeon catches the net in a zone close to the support mandrel
and entirely withdraws it through the trocar using a gripper of
a type usually used in vascular surgery.

[0102] Below is a description of the procedure using the
intestinal retractor-retainer according to the invention.
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[0103] For instance, in an abdominal aortic restoration pro-
cedure using laparoscopic or celioscopic technique, the
patient is placed on the operating table in the right lateral
decubitus position and Trendelenbourg position at 25°.
[0104] In this position, gravity naturally moves the intes-
tines towards the right abdominal wall, which releases the
peritoneum and the dissection zone.

[0105] Using a first size S of trocar T1, guiding mandrel 1 is
inserted in abdominal wall P and is fastened outside the said
wall, using its handle 2 to the operating table by means of
fastener 3 which can be of a type known in its own right.
Using another trocar T2 of maximum size 12, support man-
drel 5 and net 6 are introduced into abdominal cavity C, by
means of gun 7 (FIG. 15). In this insertion phase, the surgeon
thus handles this mandrel from outside the abdominal cavity
C using gun 7. The surgeon will then bring the distal end of the
support mandrel towards the distal portion of the guiding
mandrel (FIG. 16A).

[0106] Duringits insertion into transverse passage 14 of the
distal portion of guiding mandrel 1, the truncated coupling
tenon 165 slides along bevel 9a of blocking rod 9, leading to
adisplacement towards the top of the aforesaid rod and button
10, against the opposing action of spring 12 (FIG. 16B).
[0107] By continuing the introduction of coupling tenon
164, the mobile blocking rod 9 falls into the transverse notch
6¢ located to the rear of the said tenon, under the pressure
exerted by spring 12 (FIG. 16C). The support mandrel is thus
coupled to the distal portion of the guiding mandrel.

[0108] Ttis then possible to withdraw gun 7, while leaving
in place support mandrel 5 attached to guiding mandrel 1.
[0109] Withdrawal of the gun reveals the net folded on the
support mandrel.

[0110] The needles and the thread for attaching the net to
the abdominal wall are already joined to the net. The surgeon
takes the first needle and brings it towards the place on the
abdominal wall he wants to pass it through, which deploys the
net in part. Similarly for the two other needles.

[0111] As indicated previously, needles 20a, 205, 20c¢
attached to apexes S4, S5, S3, respectively, have to appear in
a pre-determined sequence to simplify the installation of the
net, after the withdrawal of the gun.

[0112] Needle 20¢ attached to apex S3 should appear first,
the surgeon grasps it and takes it through abdominal wall at 1,
which leads to partial deployment of the net. Then needle 205
connected to apex S5 is brought to the distal point of the root
of the mesentery, at II. Needle 20a attached to apex S4 is
brought to III.

[0113] The net is then completely deployed and secured
and the intestinal retractor-retainer according to the invention
is installed.

[0114] Part 6B of the net retains the transverse colon.
[0115] Part 6A of the aforesaid net retains face F.

[0116] Part 6C of the latter retains the intestines along the
mesentery.

[0117] To separate the support mandrel and the guiding

mandrel at the end of the surgical operation, pull back button
10 connected to clip-on rod 9 at the level of handle 2 so as to
release the aforementioned support mandrel and allow its
withdrawal (FIG. 17).

[0118] FIGS. 18A to 18D illustrate a second embodiment
of the guiding mandrel and method of fixing support mandrel
Sonto it.

[0119] On these figures, the component parts of guiding
mandrel 1 and support mandrel 5, which are identical or
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nearly identical to the component parts of the procedure pre-
viously described, are shown by the same references.

[0120] Axial displacements of coupling rod 9 in tube 8
constituting distal portion 4 of the guiding mandrel are con-
trolled by push-button 25 emerging at the upper end of handle
2 and enabling a mechanism (not shown) housed in the said
handle, so that by successively pressing this push-button,
either coupling rod 9 end is inserted into transverse passage
14, or the aforesaid end in tube 8 is withdrawn. Such mecha-
nisms, known in their own right, are widely used in the manu-
facture of certain retractable lead or ball writing tools.
[0121] FIG. 18A shows the retracted position of coupling
rod 9 in tube 8 of guiding mandrel 1, before engaging cou-
pling lug 165 of support mandrel 5 in the transverse passage
14 placed in distal end 4q of the aforesaid guiding mandrel.
[0122] FIG. 18B shows coupling lug 165 of support man-
drel 5 engaged in transverse passage 14 of the distal end of
guiding mandrel 1, in a position whereby the lug or transverse
notch 16¢ is placed in the alignment of coupling rod 9.
[0123] FIG. 18C shows the insertion of the distal end of
coupling rod 9 in the notch of coupling head 16 of support
mandrel 5, obtained by pressing push-button 25.

[0124] FIG. 18D shows the fixing of support mandrel 5 on
guiding mandrel 1.

[0125] The support mandrel and the guiding mandrel are
separated at the end of the surgical operation by pressing on
push-button 25. This actuates the mechanism retracting rod
coupling 9.

[0126] Other means could be used to ensure the rapid or
quasi instantaneous joining and separation of the support
mandrel and guiding mandrel, for example means using an
electromagnetic force.

1. Intestinal retractor-retainer for celioscopic surgery char-
acterized in that it comprises: a guiding mandrel (1) with
proximal portion (2) consisting of handle (2) that can be
connected to an operating table, a distal portion (4) of elon-
gated form for introduction into the abdominal cavity during
laparoscopic interventions; a support mandrel (5) with elon-
gated form on which and along which is fixed a contention
membrane, folded according to a folding method allowing its
in situ deployment; the distal end of this support mandrel (5)
and the distal portion of guiding mandrel (1) being equipped
with complementary quick coupling means (14, 9; 165, 16¢);
and an instrument (7) for inserting support mandrel (5) and
contention membrane into the abdominal cavity and fixing it
on the guiding mandrel, this instrument comprising a barrel
(23) the distal portion (23¢) of which is at least hollow and
dimensioned to receive the said support mandrel (5) and
contention membrane connected to the latter.

2. Intestinal retractor-retainer, according to claim 1, in
which the contention membrane is a contention net (6).

3. Intestinal retractor-retainer according to claim 1, char-
acterized in that the distal portion (4) of guiding mandrel (1)
consists of tube (8) in which is placed a coupling rod (9)
assembled with an axial movement capability in the said tube
(8) whose distal end (4a) is provided with a transverse pas-
sage (14), the distal end of support mandrel (5) having a lug
(16b) for insertion into the said transverse passage and pro-
vided with a notch (16¢) in which the distal end of coupling
rod (9) can be engaged, so as to fix support mandrel (5) on
guiding mandrel (1).

4. Intestinal retractor-retainer according to claim 3 charac-
terized in that coupling rod (9) is subjected to the action of a
spring (12) tending to push it back into the coupling position,
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so that the fixing of support mandrel (5) on guiding mandrel
(1) takes place automatically by simply pressing on the cou-
pling lug of the said support mandrel in traverse passage (14)
of the guiding mandrel.

5. Intestinal retractor-retainer according to claim 3, char-
acterized in that handle (2) of guiding mandrel (1) contains a
mechanism with push-button control (25) so that, by succes-
sively pressing on this push-button, the end of coupling rod
(9) is either introduced through traverse passage (14), or said
end is retracted in tube (8).

6. Intestinal retractor-retainer according to claim 1, char-
acterized in that support mandrel (5) takes the form of a
groove (15), for example with a cross section of an arc of
circle, in which contention membrane is housed in a folded
state, the said membrane being fixed through one of'its edges
(6D) in the said groove (15).

7. Intestinal retractor-retainer according to claim 1, char-
acterized in that the contention membrane has a form consist-
ing of a rectangular surface (6A), a first triangular surface
(6B) consisting of a right angle triangle attached by its large
side of the right angle to one of the small sides of the rectan-
gular surface (6A), and a second triangular surface (6C) con-
sisting of a right angle triangle attached by its large side of the
right angle to one of the large sides of the rectangular surface
(6A), and in that the small side of the right angle of the first
triangle (6B) is arranged in the prolongation of one of the
large sides of rectangle (6A), whereas the small side of the
right angle of the second triangle (6C) is arranged in the
prolongation of the small side of rectangle (6A) which forms
a right angle with the large side of the said rectangle pro-
longed by the small side of the right angle of the said first
triangle (6B).

8. Intestinal retractor-retainer according to claim 7, char-
acterized in that the contention membrane is fixed to support
mandrel (5) through its edge (6D) defined by apexes (S1 and
S2) of triangular surfaces (6B, 6C), consisting of the angles
formed by their hypotenuse and the large side of the right
angle.

9. Intestinal retractor-retainer according to claim 1, char-
acterized in that the free edge of the contention membrane is
reinforced.

10. Intestinal retractor-retainer according to claim 9 char-
acterized in that the contention membrane has a degree of
elasticity and in which the free edge of the contention mem-
brane is reinforced by an edge (18), preferably consisting of
hems sewn using non elastic wires (19).

11. Intestinal retractor-retainer according to claim 1, char-
acterized in that the angles or apexes (83, S84, S5) of the
contention membrane for attaching to the abdominal wall of
the patient for execution of the laparoscopic intervention are
provided with needles (20a, 205, 20¢) tied by wires (21) to the
said angles or apexes.
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12. Intestinal retractor-retainer according claim 11, char-
acterized in that the angles or apexes (S3, S4, S5) of the
contention membrane are equipped with small sleeves (22) in
which are placed needles (20a, 205, 20¢).

13. Intestinal retractor-retainer according to claim 1, char-
acterized in that the contention membrane has been folded in
accordion.

14. Intestinal retractor-retainer according to claim 1, char-
acterized in that the contention membrane is rolled up.

15. Intestinal retractor-retainer according to claim 1, char-
acterized in that the distal end of support mandrel (5) consists
of a coupling head (16) whose rear face (16a) acts as a stop
placed against the distal end of barrel (23) of insertion instru-
ment (7).

16. Intestinal retractor-retainer according to claim 1 char-
acterized in that the front face of coupling head (16) consists
of adiametrical cavity (16d) of curved form, this cavity being
shaped to marry the cylindrical form of the side wall of the
distal portion (4) of guiding mandrel (1).

17. Intestinal retractor-retainer according to claim 4, char-
acterized in that coupling head (16) is provided with a clip-on
lug (165) with truncated form, and that the distal end of
mobile coupling rod (9) of guiding mandrel (1) emerges into
a transverse passage (14) arranged in the distal portion of
guiding mandrel (1) and has a bevel (9a) against which slides
the said lug when introduced into the said passage, leading to
the upward movement of the said coupling rod.

18. Intestinal retractor-retainer according to claim 1, char-
acterized in that proximal of coupling rod (9) co acts with an
operating button (10) which is accessible through an opening
(11) arranged laterally in handle (2) of guiding mandrel (1), a
spring (12) bearing on the upper face of said button (10) so as
to push back coupling rod (9) into coupling position.

19. Intestinal retractor-retainer according to claim 2, char-
acterized in that the distal portion (4) of guiding mandrel (1)
consists of tube (8) in which is placed a coupling rod (9)
assembled with an axial movement capability in the said tube
(8) whose distal end (4a) is provided with a transverse pas-
sage (14), the distal end of support mandrel (5) having a lug
(16b) for insertion into the said transverse passage and pro-
vided with a notch (16¢) in which the distal end of coupling
rod (9) can be engaged, so as to fix support mandrel (5) on
guiding mandrel (1).

20. Intestinal retractor-retainer according to claim 19 char-
acterized in that coupling rod (9) is subjected to the action of
a spring (12) tending to push it back into the coupling posi-
tion, so that the fixing of support mandrel (5) on guiding
mandrel (1) takes place automatically by simply pressing on
the coupling lug of the said support mandrel in traverse pas-
sage (14) of the guiding mandrel.
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