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Description

Field of the Invention

[0001] The present invention finds application in the
field of robotic surgery and specifically refers to pliers
suitable for minimally invasive robotic laparoscopic sur-
gery.
[0002] The pliers of the present invention comprise a
kinematic arrangement provided with jaw means that can
be opened and closed which are mounted on a rotating
body. The pliers of the invention further include first
means for transmitting movement of the jaw means and
second means for transmitting movement of the rotating
body.

Background of the Invention

[0003] Current robotic laparoscopic surgical tech-
niques allow high precision operations to be carried out,
providing significant advantages especially in certain
complex surgeries, including those in which there is great
difficulty in accessing a surgical site. The present inven-
tion is particularly applicable in such type of robotic lapar-
oscopic surgery that is a minimally invasive technique as
it is performed through small incisions in the patient. This
technique is widely currently employed, such that in many
cases it is used as an alternative to conventional lapar-
oscopic surgery.
[0004] In this type of robotic surgery, robotic arm de-
vices are employed actuating pliers capable of holding
certain tools and instruments. In addition to the surgical
precision achieved by the use of computing associated
with these operations, direct contact of the surgeon on
the patient can be reduced by such mechanisms, with
consequent reduction of infections. Through a small in-
cision, cameras and/or pliers are introduced into the pa-
tient to perform various operations with minimal trauma
and negligible postoperative pain sequel.
[0005] The term pliers as used herein according to the
intended use for the object of this invention should be
understood as a tool designed to be coupled to a robotic
arm end. This robotic arm is usually operated remotely
by a surgeon skilled in robotic laparoscopic operations
and it is designed to grip and even to hold over any useful
tool, body or device.
[0006] Many types of laparoscopic pliers exist based
on their movement and geometry, which aspects depend
to a great extent on the type of operation to which the
pliers are ultimately intended. In a laparoscopic surgical
operation several pliers are typically used, which usually
have a configuration such that its distal end is provided
with jaws having different configurations as mentioned
above, for example, with or without teeth, having a
straight or curved shape, etc.
[0007] One example of laparoscopic pliers used in ro-
botic laparoscopic surgery is described in US patent
US6969385. This document shows pliers used in a ro-

botic device consisting of jaws fitted on a rotating body.
The jaws comprise fingers that can be rotated to each
other. The transmission of rotational movement of the
fingers of the jaws is carried out through cables wound
around grooved pulleys. The pulleys are mounted in cor-
respondence with the axes of rotation of the fingers and
the shaft of said rotating body that is attached to the ro-
botic arm end, respectively.
[0008] A further example of transmission of movement
of the pliers is by means of gears. In US2009192521 a
surgical instrument is described consisting of pliers in-
cluding a fixed finger and a movable finger. The moving
finger of the pliers is driven through a gear train mecha-
nism.
[0009] The use of cables and pulleys or gears in pliers
as those described in this document is necessary for
transmitting movement from driving means to pliers
themselves for positioning them and for moving the jaws.
This results in a pliers mechanism that is considerably
complex. This mechanical complication is of great impor-
tance in the case in which the movement transmission
cables have to pass through an articulated body, which
usually occurs in the above described pliers. The fact
that the transmission cables have to pass through an
articulated body requires the provision of additional pul-
leys for being able to perform such transmission of move-
ment from driving means to jaws. The document US 2009
/ 0054726 A discloses surgical pliers as defined in the
preamble of appended claim 1.
[0010] The invention provides laparoscopic surgical
pliers having a configuration that allows movement to be
transmitted through a kinematic assembly comprising
various rotating members, from driving means to rotating
members. This kinematic assembly of the pliers compris-
es members allowing the pliers to be positioned and
members allowing jaw means of pliers to be moved. As
it will be seen hereinafter, with the laparoscopic surgical
pliers of the invention this object can be achieved with a
simple, compact and reliable configuration, resulting in
additional advantages, as it will be seen in the following.

Description of the Invention

[0011] The present invention provides pliers suitable
for being used in a robotic arm. More specifically, the
invention relates to pliers intended to be used to carry
out minimally invasive laparoscopic surgical operations,
driven by robotic arms. The invention is defined in the
characterizing portion of appended claim 1. According to
the invention, pliers for use in robotic laparoscopic sur-
gical operations are provided including a main body hav-
ing a proximal end and a distal end. The proximal end of
the body is adapted to receive a universal joint capable
to perform two passive rotations. At the distal end of the
main body a kinematic assembly is coupled formed by a
rotating body that is rotatably mounted on that end and
being provided with jaw means. This rotating body is ca-
pable of performing several active rotations.
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[0012] The jaw means of the pliers of the invention
comprise at least two moving parts or fingers that can be
rotatably driven independently. The movement of the fin-
gers of the pliers is performed by first movement trans-
mission means. For its part, the rotary movement of the
rotating body is carried out through second movement
transmission means. Said first and second transmission
means are driven by driving means comprising, for ex-
ample, electric motors. The combination of the driving
means and the first and second transmission means al-
lows the pliers to be suitably positioned and allows the
jaw means to be opened and closed, moving the fingers
towards and away to each other.
[0013] According to the invention, both the first and
second movement transmission means comprise ten-
dons extending inside the main body therealong, be-
tween the proximal end and the distal end. In use, said
tendons can be moved lengthways along said main body.
[0014] More specifically, the pliers comprise at least
one tendon associated with the first movement transmis-
sion means and one tendon associated with the second
movement transmission means. The first movement
transmission means may comprise one or two tendons
depending on the embodiment of the pliers, either for
controlling one or more fingers of the pliers, depending
on the application to which the pliers are intended.
[0015] Each of said tendons is formed of several steel
cables, preferably three, which are arranged packed in-
side a sheath that encloses them therein. The cables
forming each tendon have preferably a circular cross-
section to obtain the greater stiffness as possible, and
thus avoid buckling when under compression. With this
section, friction of tendon with the sheath thereof is also
reduced.
[0016] The packaging of several cables to form each
tendon for transmitting the movement of the pliers pro-
vides the necessary stiffness both for being able to work
to compression and to traction, allowing efficient power
transmission as if it were a rod transmission.
[0017] The cross-sectional geometry of each tendon
is defined by the arrangement of the cables forming the
tendon. According to the invention, the arrangement of
cables is such that the tendon, in the vicinity of the distal
end of the main body, has a cross-section with variable
geometry along its length. This is met at least for tendons
associated with the first movement transmission means.
Therefore, the variation in the cross-sectional geometry
of the tendon allows a very efficient operation of the jaw
means.
[0018] With the configuration described according to
the invention, the pliers can be rotated about a first axis
and the rotating body can be rotated about a second axis.
The first axis and the second axis may be disposed sub-
stantially orthogonal to each other.
[0019] In one embodiment of the pliers of the invention,
it is preferred that the variation of the cross-sectional ge-
ometry of each tendon is as follows. As stated above,
the tendons extend lengthways through the interior of the

main body, defining a first cross-sectional geometry ar-
rangement of the tendons in which the respective cables
are arranged, in cross-section, with their longitudinal ax-
es in a radial distribution. Then the cross-sectional ge-
ometry of the tendons is changed into a second arrange-
ment in which the respective cables are arranged, in
cross-section, with their longitudinal axes in a distribution
in a first orientation. Finally, the cross-sectional geometry
of the tendons is changed into a third arrangement, in
which the respective cables are arranged, in cross-sec-
tion, with their longitudinal axes in a second orientation,
different from said first orientation.
[0020] In other words, in the first arrangement of the
cross-sectional geometry of the tendons, the cables of
each tendon in most of the length of the main body are
arranged radially, so that the cross-section of the tendon
is substantially circular in shape. In other words, if it is a
tendon formed of three cables, for example, as noted
above, the cables would be arranged, in such a case,
with their respective longitudinal axes in a substantially
triangular arrangement, in cross section. In one portion
corresponding to the vicinity of the distal end of the main
body, the cross-section of the same tendon is changed
into said second arrangement in which its cables are ar-
ranged with their respective longitudinal axes aligned
transversely in a first orientation, for example horizontally
aligned. The necessary flexibility to overcome the flexion
of the joint in the direction parallel to its axis of rotation
is therefore obtained. Finally, the cross-section of the ten-
don is changed into this third arrangement in which the
cables are arranged with their respective longitudinal ax-
es transversely aligned in a second orientation, forming
an angle to said first orientation, for example 90°, i.e.,
vertically aligned. In this way the necessary flexibility to
overcome the flexion of the joint in the direction perpen-
dicular to the above is therefore obtained.
[0021] The first and second movement transmission
means comprising said tendons further include rotating
drums for tangential winding of tendons. These drums
allow, in said distal end of the assembly, the longitudinal
movement from the tendons to be converted into a rota-
tional movement in two directions, i.e., both to traction
and to compression, to rotatably drive the rotating body
of the pliers and their jaw means. Said drums have a
grooved periphery suitable for winding of the tendons.
The rotating body of the pliers is formed by two of said
drums, which are arranged overlapped. Each of said two
drums for winding of the rotating body is integral with
each jaw finger, respectively.
[0022] The change in the cross-section configuration
of tendons (at least that of those associated with the first
transmission means), as it moves along its length toward
the distal end of the main body, allows an effective wind-
ing and twisting of the tendon in respective drums in both
directions of travel.
[0023] In order to cause the cross-sectional geometry
of each tendon to be changed, as indicated, at different
planes in the vicinity of the distal end of the main body,
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several tendon changing orientation modules are provid-
ed. Each changing orientation module includes a block
fixed to the interior of the elongated body within which
elongated channels are formed that are shaped to guide
the cables of each tendon in one rotation (e.g. at 90°).
[0024] Two changing orientation modules are used for
each tendon, which makes it possible the above men-
tioned two changes in the tendon cross-sectional shape
(from circular to straight in a first orientation, and from
straight in said first orientation to straight in a second,
different orientation). Each changing orientation module
may have a first dimension (width or height) correspond-
ing, for example, to a diameter of a cable used and a
second dimension (width or height) corresponding, for
example, to three of said diameters. Between two chang-
ing orientation modules in the same tendon length, the
cables thereof are housed inside a flat sheath suitable
to maintain the configuration thereof.
[0025] For the transmission of movement through the
displacement of the tendons along the elongated body
driving means are used, as stated above, such as electric
motors. In one embodiment of the invention, other means
may be adapted to rotatably drive internally threaded
tubes which are mounted axially retained within the main
body. Inside such internally threaded tubes a corre-
sponding externally threaded tube is received that is fixed
to the outer sheath within which tendon cables are dis-
posed. The externally threaded tube can be rotated to
said internally threaded tube (retained axially within the
main body) so that the rotation thereof through the driving
means results in a longitudinal movement of the outer
threaded tube and consequently, a longitudinal move-
ment of the tendon of the first transmission means (to
drive the fingers from the pliers jaw means) or the second
transmission means (for rotatably driving the moving
body for positioning the jaw means).
[0026] With the pliers as described according to the
invention an assembly having a great mechanical sim-
plification over the pliers which for the same purpose
have been used so far, with consequent cost savings.
With the variable geometry cross-section configuration
of the tendons of the driving means of the pliers for each
change of orientation of said section it is possible, ac-
cording to the invention, to dispense with the use of idler
pulleys or gears for transverse rotation of parts where
the tendons run. The configuration of the invention further
allows a very robust assembly to be obtained with a large
durability of the cables as well as the drums around which
they are to be rolled up.
[0027] Other objects, advantages and features of the
minimally invasive laparoscopic surgical pliers of this in-
vention will become apparent from the description of a
preferred embodiment of the invention. This description
is given only by way of an example and it is shown in the
accompanying drawings.

Brief Description of Drawings

[0028] In said drawings,

Figure 1 is a perspective part view of the main body
of the minimally invasive laparoscopic surgical pliers
of the present invention;

Figure 2 is a perspective view of one embodiment
of one module for changing the orientation in the
tendon of pliers;

Figure 3 is a perspective part view of the minimally
invasive laparoscopic surgical pliers of the present
invention, with jaw means and rotating body mount-
ed at the distal end in the main body of the assembly;

Figure 4 is a perspective part view of the pliers of
the present invention in which the configuration of
the tendons and the change of orientation thereof
are diagrammatically shown.

Detailed description of a preferred embodiment

[0029] In the Figures 1-4 enclosed herein a preferred
embodiment of minimally invasive laparoscopic surgical
pliers in robotic arms is shown. Pliers have been indicated
in the figures as a whole by reference numeral 10.
[0030] Pliers 10 include, in the exemplary embodiment
shown, an elongated shaped main body 20 having a prox-
imal end 30 (left-hand side in the figures) and a distal
end 40 (right-hand side in the figures). The main body
20 of the pliers 10 with its proximal end 30 is partly shown
in the Figure 1 of the drawings. The distal end 40 of the
main body 20 is shown in the Figure 3 and 4 of the draw-
ings.
[0031] As shown in Figure 1, the proximal end 30 of
the body 20 of the pliers 10 can be attached to a robotic
arm 50 through a universal joint 55. For the sake of clarity,
the universal joint 55 is shown in said figure 1 separated
from the main body 20. The universal joint 55 allows the
assembly to perform two passive rotations GP1, GP2,
as shown in Figure 1 by respective arrows. At the distal
end 40 of the body 20 a kinematic assembly is coupled
comprising a body 60 pivotally mounted on the distal end
40. The rotating body 60 is provided with jaw means (jaws
70), which will be described in greater detail hereinafter.
[0032] The jaws 70 of the embodiment illustrated by
way of an example in Figures 3 and 4 include two scoop-
shaped fingers 71, 72. In the embodiment of Figure 3,
the fingers 71, 72 of the jaws 70 have a flat, rough inner
surface. In the embodiment of Figure 4, the fingers 71,
72 of the jaws 70 have a curved, smooth inner surface.
It will be understood, however, that fingers 71, 72 of pliers
70 may have any other configuration as well as an inner
surface having different surface finishes as required.
[0033] The fingers 71, 72 of the jaws 70 may be rotat-
ably driven in a coordinated and independent way ac-
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cording to active rotating movements GA2, GA3 shown
in Figure 3, about a first axis X, for moving towards and/or
away to each other. This allows the pliers 10 to grip and
even to hold over any useful tool, body or device (not
shown).
[0034] The kinematic assembly of the pliers 10 can al-
so be rotated around the longitudinal axis Z of the main
body 20 according to the passive angular movement GA4
depicted in Figure 1. This passive rotation GA4 is per-
formed at an angle greater than 360° and allows posi-
tioning of the working plane of the pliers 10.
[0035] Each finger 71, 72 of the jaws 70 is integral with
a winding drum 81, 82 respectively, which will be de-
scribed in detail further on.
[0036] At the proximal end 30 of main body 20 driving
means M are provided for controlled driving of jaws 70
and its orientation in the space. The driving means M will
be described in greater detail further below.
[0037] In collaboration with the driving means M, first
movement transmission means 100 are provided for
causing the fingers 71, 72 of the jaws 70 to be rotated
towards and away from each other, as depicted in Figure
3 by GA2 and GA3 for each finger 71, 72, respectively.
Second movement transmission means 200 are also pro-
vided for causing the rotating body 60 to be rotated ac-
cording to GA1 around a second axis Y, as shown in
figure 3, for positioning the pliers 10 sideways in the
space when used in a laparoscopic intervention. In one
embodiment it is preferred the first axis X and the second
axis Y form an angle of 90° to each other.
[0038] The first transmission means 100 include ten-
dons 300, 350, and the second transmission means com-
prise one tendon 400, respectively. Tendon 350 is ar-
ranged symmetrically with respect to tendon 300 and it
is therefore hidden in Figure 3 of the drawings (shown in
dashed lines). It is clear that in other embodiments of the
invention, the pliers 70 could comprise a single mobile
finger, the other one being fixed, so that the first trans-
mission means 100 would include, in this case, a single
tendon (300 or 350).
[0039] Tendons 300, 350, 400 all extend along the
main body 20, from proximal end 30 to distal end 40, as
it can be seen in Figures 3 and 4 of the drawings. Tendons
300, 350, 400 are adapted to be moved lengthways within
the main body 20 therealong to drive the pliers 10, as will
be described in detail below.
[0040] In the embodiment shown by way of example,
tendons 300, 350, 400 of transmission means 100, 200
are each formed by three steel cables 500 having a cir-
cular cross-section arranged packaged within a sheath
that encloses them (not shown) providing the necessary
rigidity for working* both to traction and to compression.
[0041] Several arrangements of the cables 500 in one
tendon 300, 350, 400 are shown in figures 2 and 4. Figure
4 shows the various arrangements A, B, C of the cross-
sectional geometries taken on by at least tendons 300,
350 associated with the first transmission means 100.
This variation in the cross-sectional geometry of tendons

300, 350 is defined by the arrangement or orientation of
cables 500 forming each tendon. In the embodiment
shown, the arrangement of cables 500 in tendons 300,
350 is such that, near the distal end 40 of the main body
20, tendons have their cross-sectional geometry
changed as they advance lengthways towards the distal
end 40 of main body 20 of the pliers 10. This variation in
the cross-sectional geometry of tendon 300, 350 allows
the rotational movement GA2, GA3 of the fingers 71, 72
of the jaws 70 around axis X in both directions and allows
tendons 300, 350 associated with the first transmission
means 100 to be passed through the joint of the rotating
body 60, as it will be described below.
[0042] The variation in the cross-sectional geometry
of each tendon 300, 400 will be described below with
reference to Figure 4 of the drawings. The cross-section-
al geometry of each tendon 300, 350 is changed twice
on its path, so there is a first cross-sectional geometry
arrangement A of tendon 300, 350, a second cross-sec-
tional geometry arrangement B of tendon 300, 350, and
a third cross-sectional geometry arrangement C of ten-
don 300, 350. Arrangements A, B and C are schemati-
cally shown in figure 4.
[0043] According to Figure 4, in most of the length of
the main body 20 tendons 300, 350 run with their respec-
tive cables 500 arranged radially from the proximal end
30 to the distal end 40. This radial arrangement of the
cables 500 is achieved by a substantially triangular ar-
rangement thereof, as seen in cross-section, defining a
substantially circular shape for the first cross-sectional
geometry arrangement A of tendon 300, 350. Near the
distal end 40 of the main body 20, the cross-sectional
geometry of the same tendon 300, 350 is changed from
a first arrangement of cables 500 (radially) with their lon-
gitudinal axes triangularly distributed into a second ar-
rangement B with their longitudinal axes aligned in a first
orientation, horizontally aligned, as seen in cross-section
such as shown in Figure 4. Finally, the cross-sectional
geometry of tendon 300, 350 is changed again from this
second arrangement B of the cables 500 (in the first ori-
entation, with their longitudinal axes aligned horizontally)
into an arrangement in which said longitudinal axes are
aligned in a second orientation, thus defining a third ar-
rangement C of the cross-sectional geometry of tendon
300, 350, as shown in Figure 4. For the disclosed em-
bodiment, the first orientation in the second arrangement
B of the cross-section of tendon 300, 350 forms an angle
of substantially 90° to the second orientation of the third
arrangement C of the cross-section of the tendon 300,
350. Therefore, the third arrangement C of the cross-
section of tendon 300, 350 corresponds to one in which
its cables 500 are arranged vertically aligned, as seen in
cross-section, as shown seen in figure 4.
[0044] The cross-section of tendons 300, 350 of pliers
10 provides the rigidity needed for working to traction and
to compression, and at the same time it allows tendons
to be wound around each drum 81, 82, 83 accordingly.
The change in orientation of at least tendons 300, 350 in

7 8 



EP 2 493 410 B1

6

5

10

15

20

25

30

35

40

45

50

55

the first transmission means 100 (not needed for tendon
400 associated with the second transmission means 200
in the embodiment shown) further allows the passage of
the tendons 300, through joint 350 associated with axis
Y, to be adapted, i.e., that allowing rotation of the body
60 according to rotation GA1.
[0045] As mentioned above, the first and second
movement transmission means 100, 200 formed by the
respective tendons 300, 350, 400 further include rotating
drums 81, 82, 83 around which the above mentioned
corresponding tendons 300, 350, 400 are wound. In par-
ticular, drums 81, 82 are arranged coaxially one above
the other forming the rotating body 60 of the pliers 10
and they are adapted to be rotatably driven independ-
ently by actuation of the first transmission means 100,
that is by tendon 300, and tendon 350 (symmetric thereto,
not visible) respectively. Tendon 300, which extends
along the interior of the main body 20, surrounds the pe-
riphery of drum 81, while tendon 350, which extends
along the interior of the main body 20, surrounds the pe-
riphery of drum 82. Finally, tendon 400, which also ex-
tends along the interior of the main body 20, surrounds
the periphery of drum 83. Displacement of tendons 300,
350 associated with the first transmission means 100
causes respective independent rotation of respective
drums 81, 82 of the rotating body 60 of pliers 10, causing
the fingers 71, 27 of the jaws 70 to be rotated independ-
ently around axis X according to the respective active
rotating movements GA2, GA3 depicted in Figure 3, ro-
tating around axis X towards or away from each other,
as desired, to grip, hold over, etc. instruments, organs,
etc. Displacement of tendon 400 associated with the sec-
ond transmission means 200 causes rotation of the drum
83 making the rotating body 60 of the pliers 10 to be
rotated around axis Y according to active movement GA1
shown in Figure 3, for proper positioning of pliers 10 in
the space.
[0046] For a proper rotating movement of drums 81,
82, 83, they are provided with a grooved periphery (not
shown) suitable for winding of the respective tendons
300, 350, 400. Each winding drum 81, 82 defining the
rotating body 60 is integral with each respective finger
71, 72 of the jaws 70.
[0047] In the embodiment of the minimally invasive
laparoscopic surgical pliers 10 that is described herein
according to the figures, a module 600 for changing ori-
entation of tendons 300, 350 is further provided. One
example of one of these changing orientation modules
600 is shown in figure 2. In said figure 2 a module 600
for changing orientation of tendons 300, 350 is shown
designed for causing a change in the cross-sectional ge-
ometry arrangement A, B, C of each tendon 300, 350 in
said first transmission means 100 at different planes in
the vicinity of the distal end 40 of the main body 20 of
pliers 10. The changing orientation module 600 includes
an integrated block fixed inside the main body 20. Inside
the changing orientation module 600 an elongated inner
channel 650 is provided shaped to guide the cables 500

of each tendon 300, 350 and to force them to be rotated
about 90° as they are passed through the interior of the
channel 650.
[0048] For each tendon 300, 350 of the first transmis-
sion means 100 two changing orientation modules 600
are provided. Modules 600 associated with said first
movement transmission means 100, i.e., those causing
the change in orientation of tendons 300 and 350 when
moving lengthways around the main body 20, are ar-
ranged one just at the distal end 40 of the main body 20
and the other one in the vicinity of each of the respective
drums 81, 82 of the rotating body 60.
[0049] The configuration described for changing orien-
tation modules 600 allows two changes in the cross-sec-
tional arrangement of the tendons, from circular A to
straight horizontal B, and from straight horizontal B finally
to straight vertical C, as diagrammatically shown in Fig-
ure 4 and such as described above.
[0050] The inner channel 650 of each changing orien-
tation module 600 may have a first dimension d corre-
sponding to the diameter of cable used (typically 0.3 mm)
and a second dimension D corresponding to three of said
diameters (0.9 mm). It will be understood that said di-
mensions d, D in a particular orientation may correspond
to width and height of said channel 650 in the example
shown, although the geometry of the module 600 can be
defined by other dimensions.
[0051] Between two changing orientation modules 600
in the same tendon 300, 350, cables 500 are housed
inside a flat sheath suitable to maintain their configuration
in that path between two modules 600.
[0052] Turning now to Figure 1 of the drawings, means
M for displaceably driving the tendons 300, 350, 400 are
described below in greater detail.
[0053] In the embodiment illustrated by way of an ex-
ample, driving means M comprise several electric motors
700 adapted for rotatably driving outer tubes 800. These
outer tubes 800 are provided with an inner thread and
they are axially retained in the proximal end 30, inside
the main body 20, as shown in Figure 1. Inside the outer
tubes 800 corresponding inner tubes are threadably re-
ceived having an outer thread 850, attached to the exte-
rior of respective tendons 300, 350, 400. The inner tubes
850 can be rotated relative to the respective outer tubes
800 which, as noted above, are axially retained within
the main body 20. Thus, rotation of each outer tube 800
through the corresponding motor 700 results in longitu-
dinal movement of the inner tube 850 and, consequently,
in a corresponding longitudinal movement of the tendon
300, 350 of the first transmission means 100 for actuating
the fingers 71, 72 of the jaws 70 of the pliers 10 around
axis X (independent movements GA2, GA3), and/or of
the second transmission means 200, for rotatably driving
the movable body 60 for positioning the jaws 70 around
the axis Y (movement GA1).
[0054] While the present invention has been described
in the specification and illustrated in the accompanying
drawings with reference to a preferred embodiment
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thereof, the minimally invasive laparoscopic surgical pli-
ers of the invention are susceptible to various changes
without departing from the scope of protection defined in
the appended claims.

Claims

1. - Minimally invasive laparoscopic surgical pliers (10)
comprising:

- jaw means (70) mounted on a rotating body
- a main body (20),
- first means (100) for transmitting movement of
the jaw means (70) and
- second means (200) for transmitting move-
ment of the rotating body (60), said first and sec-
ond transmission means (100, 200) respectively
comprising at least one tendon (300, 350, 400)
each formed by several cables (500) that are
arranged such that the cross-section of at least
one tendon (300, 350) associated with the first
means (100) for transmitting movement has a
variable geometry (A, B, C) along its path
through the interior of said main body (20); char-
acterized in that the pliers comprise modules
(600) for changing orientation of the cables (500)
of the tendon (300, 350), each module (600)
having an elongated channel (605) shaped to
guide said the cables (500) of the corresponding
tendon causing a rotation on its orientation; and
in that the cross-sectional geometry of each ten-
don (300, 350) has a first arrangement (A) in
which the respective cables (500) are arranged,
in cross-section, with their longitudinal axes in
a radial arrangement (A), a second arrangement
(B) in which the respective cables (500) of each
tendon (300, 350) are arranged, in cross-sec-
tion, with their longitudinal axes in a distribution
in a first orientation, and a third arrangement (C)
in which the respective cables (500) of each ten-
don (300, 350) are arranged, in cross section,
with their longitudinal axes in a second orienta-
tion, different from the first orientation.

2. - Pliers (10) as claimed in claim 1, wherein said first
and second orientations, of the second and third ar-
rangements (B, C), respectively, form an angle of
substantially 90° to each other.

3. - Pliers (10) as claimed in any of the preceding
claims, wherein at least one of said tendons (300,
350, 450) is formed by at least three cables (500).

4. - Pliers (10) as claimed in any of the preceding
claims, wherein the jaw means (70) are adapted to
be rotated about a first axis (X).

5. - Pliers (10) as claimed in claim 4, wherein said ro-
tating body (60) can be rotated about a second axis
(Y).

6. - Pliers (10) as claimed in claim 5, wherein said first
axis (X) and said second axis (Y) form an angle of
substantially 90° to each other.

7. - Pliers (10) as claimed in any of the preceding
claims, wherein said rotating body (60) includes ro-
tating drums (81, 82) that are respectively associated
with said jaw means (70).

8. - Pliers (10) as claimed in any claim 7, wherein said
rotating drums (81, 82) are adapted to be operated
independently each by a respective tendon (300,
350) of said first transmission means (100).

9. - Pliers (10) as claimed in any of the preceding
claims, wherein it further comprises at least one
sheath enclosing the tendons (300, 350, 450) there-
in.

Patentansprüche

1. - Minimalinvasive chirurgische Zange für Laparos-
kopie (10) umfassend:

- eine auf einem rotierenden Körper montierte
Backe (70),
- einen Hauptkörper (20),
- ein erstes Mittel (100) zur Übertragung der Be-
wegung der Backe (70) und
- ein zweites Mittel (200) zur Übertragung der
Bewegung des rotierenden Körpers (60),

wobei das erste und das zweite Übertragungsmittel
(100, 200) jeweils mindestens ein Spannglied (300,
350, 400) umfassen, das jeweils aus mehreren Ka-
beln (500) besteht, die derart angeordnet sind, dass
der Querschnitt von mindestens einem mit dem ers-
ten Mittel (100) zur Übertragung der Bewegung ver-
knüpften Spannglied (300, 350) eine variable Geo-
metrie (A, B, C) entlang seiner Bahn durch den In-
neren des Hauptkörpers (20) hat;
dadurch gekennzeichnet, dass die Zange Module
(600) zur Änderung der Ausrichtung der Kabel (500)
des Spannglieds (300, 350) umfasst, wobei jedes
Modul (600) einen länglichen Kanal (605) hat, der
zur Führung der Kabel (500) des entsprechenden
Spannglieds gestaltet ist, was eine Drehung dessen
Ausrichtung herbeiführt; und
dadurch, dass die Querschnittsgeometrie jedes
Spannglieds (300, 350) eine erste Anordnung (A)
hat, in der die jeweiligen Kabel (500) im Querschnitt
mit deren Längsachsen in einer radialen Anordnung
(A) angeordnet sind, eine zweite Anordnung (B), in
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der die jeweiligen Kabel (500) jedes Spannglieds
(300, 350) im Querschnitt mit deren Längsachsen in
einer Verteilung in einer ersten Ausrichtung ange-
ordnet sind, und eine dritte Anordnung (C), in der die
jeweiligen Kabel (500) jedes Spannglieds (300, 350)
im Querschnitt mit deren Längsachsen in einer zwei-
ten verschiedenen von der ersten Ausrichtung an-
geordnet sind.

2. - Zange (10) wie in Anspruch 1 beansprucht, wobei
die erste und die zweite Ausrichtung, jeweils ent-
sprechend der zweiten und dritten Anordnung (B, C)
einen Winkel zueinander bilden, der im Wesentli-
chen 90° beträgt.

3. - Zange (10) wie in einem der vorhergehenden An-
sprüche beansprucht, wobei mindestens eines der
Spannglieder (300, 350, 450) aus mindestens drei
Kabeln (500) besteht.

4. - Zange (10) wie in einem der vorhergehenden An-
sprüche beansprucht, wobei die Backe (70) ange-
passt zur Drehung um eine erste Achse (X) herum
ist.

5. - Zange (10) wie in Anspruch 4 beansprucht, wobei
der rotierende Körper (60) um eine zweite Achse (Y)
drehen kann.

6. - Zange (10) wie in Anspruch 5 beansprucht, wobei
die erste Achse (X) und die zweite Achse (Y) einen
Winkel zueinander bilden, der im Wesentlichen 90°
beträgt.

7. - Zange (10) wie in einem der vorhergehenden An-
sprüche beansprucht, wobei der rotierende Körper
(60) rotierende Trommeln (81, 82) umfasst, welche
jeweils mit der Backe (70) verknüpft sind.

8. - Zange (10) wie in Anspruch 7 beansprucht, wobei
die rotierenden Trommeln (81, 82) angepasst sind,
um unabhängig voneinander mittels eines jeweiligen
Spannglieds (300, 350) des ersten Übertragungs-
mittels (100) betätigt zu werden.

9. - Zange (10) wie in einem der vorhergehenden An-
sprüche beansprucht, wobei sie weiterhin mindes-
tens eine die Spannglieder (300, 350, 450) umge-
bende Umhüllung umfasst.

Revendications

1. - Pince chirurgicale laparoscopique à invasion mini-
male (10) comprenant :

- une mâchoire (70) montée sur un corps pivo-
tant,

- un premier corps (20),
- un premier moyen (100) pour transmettre le
mouvement de la mâchoire (70) et
- un deuxième moyen (200) pour transmettre le
mouvement du corps pivotant (60),

comprenant ledit premier et ledit deuxième moyen
de transmission (100, 200) respectivement au moins
un tendon (300, 350, 400) étant formé chacun par
plusieurs câbles (500) qui sont disposés de façon
que la section transversale d’au moins un tendon
(300, 350) associé avec le premier moyen (100) de
transmission de mouvement a une géométrie varia-
ble (A, B, C) le long de son chemin à travers l’intérieur
du corps principal (20) ;
caractérisée en ce que la pince comprend des mo-
dules (600) pour modifier l’orientation des câbles
(500) du tendon (300, 350), ayant chaque module
(600) un canal allongé (605) formé de façon à guider
lesdits câbles (500) du correspondant tendon, en-
traînant ainsi une rotation de son orientation ; et
en ce que la géométrie transversale de chaque ten-
don (300, 350) a un premier arrangement (A) dans
lequel les respectifs câbles (500) sont disposés,
dans leur section transversale, avec leurs axes lon-
gitudinaux dans un arrangement radial (A), un
deuxième arrangement (B) dans lequel les respec-
tifs câbles (500) de chaque tendon (300, 350) sont
disposés, dans leur section transversale, avec leurs
axes longitudinaux ayant une distribution dans une
première orientation, et un troisième arrangement
(C) dans lequel les respectifs câbles (500) de chaque
tendon (300, 350) sont disposés, dans leur section
transversale, avec leurs axes longitudinaux ayant
une deuxième orientation différente de la première
orientation.

2. - Pince (10) telle que définie dans la revendication
1, dans laquelle lesdites orientations première et
deuxième, des arrangements deuxième et troisième
(B, C), respectivement, forment un angle d’essen-
tiellement 90° l’une par rapport à l’autre.

3. - Pince (10) telle que revendiquée dans l’une quel-
conque des revendications précédentes, dans la-
quelle au moins un desdits tendons (300, 350, 450)
est formé par au moins trois câbles (500.

4. - Pince (10) telle que revendiquée dans l’une quel-
conque des revendications précédentes, dans la-
quelle la mâchoire (70) est adaptée de façon à être
pivotée autour d’un premier axe (X).

5. - Pince (10) telle que revendiquée dans la revendi-
cation 4, dans laquelle ledit corps pivotant (60) peut
être pivoté autour d’un deuxième axe (Y).

6. - Pince (10) telle que définie dans la revendication
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5, dans laquelle ledit premier axe (X) et ledit deuxiè-
me axe (Y) forment un angle d’essentiellement 90°
l’un par rapport à l’autre.

7. - Pince (10) telle que revendiquée dans l’une quel-
conque des revendications précédentes, dans la-
quelle ledit corps pivotant (60) inclut des tambours
rotatifs (81, 82) qui sont associés respectivement
avec lesdites mâchoires (70).

8. - Pince (10) telle que revendiquée dans la revendi-
cation 7, dans laquelle lesdits tambours rotatifs (81,
82) sont adaptés pour être actionnés, de façon in-
dépendante l’un par rapport à l’autre, par un tendon
(300, 350) respectif dudit premier moyen de trans-
mission (100).

9. - Pince (10) tel que revendiqué dans l’une quelcon-
que des revendications précédentes, comprenant
en outre au moins une gaine entourant les tendons
(300, 350, 450).
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