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(57) ABSTRACT

The invention relates to an electrosurgical laparoscopic
instrument having an elongated shaft, wherein an end effector
is disposed on the distal end of said shaft and a handle is
disposed on the proximal end of said shaft. The shaft is
designed as a tube through which a rod extends which is
coupled to a movable part of the handle and to a movable part
of the end effector for actuation by longitudinal movement,
and the end effector is connected to the handle via at least one
electrical lead. At least one of the leads is disposed in the wall
of a hose which is disposed surrounding the rod in the tube.

4 Claims, 1 Drawing Sheet
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1
ELECTROSURGICAL LAPAROSCOPIC
INSTRUMENT HAVING AN ELECTRICAL
LEAD

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application is a 35 U.S.C. §§371 national
phase conversion of PCT/EP2011/001654, filed Apr. 1, 2011,
which claims priority of German Patent Application No. 10
2010014 435.5, filed Apr. 9, 2010, the contents of which are
incorporated herein by reference. The PCT International
Application was published in the German language.

BACKGROUND OF THE INVENTION

The invention relates to an electrosurgical laparoscopic
instrument according to the preamble of claim 1.

A generic instrument is illustrated in DE 10 2005 040 386
Al. Here, the electrical leads are embodied as electrically
conductive coatings of the conduit. This document also men-
tions that the practice is known of using the rod and the
conduit as electrical conductors, or using an insulated cable
laid in the interior of the conduit shaft.

All these design variants have significant disadvantages,
particularly if there are frictional loads between conduit and
rod. A cable running parallel to the rod in the conduit leads to
a changing unsymmetrical contact between rod and conduit,
leading to constantly changing handling conditions, which
the user finds very irritating.

SUMMARY OF THE INVENTION

The object of the present invention consists of developing
a generic instrument with a simpler design and constant han-
dling conditions.

According to the invention, leads are arranged in the wall
ofatube which is arranged surrounding the rod in the conduit,
1.e. said tube is symmetrical all around with the wall thereof
situated between rod and conduit. This relatively simple
design avoids exotic and sensitive components such as elec-
trically conductive wall coatings. The electrical leads are
embedded, e.g. integrally cast, into the wall material of the
tube. Like this they are well protected from friction between
rod and conduit. Such a tube can be produced in a cost-
effective fashion using techniques that are conventional for
cable insulations. It can be embodied as surrounding the rod
in arotationally symmetric fashion with a constant wall thick-
ness, and so there are always constant friction and handling
conditions under all handling conditions. The design accord-
ing to the invention is thus also suitable for forceps subjected
to great loads which should apply great closing pressures and,
in particular, also for forceps with a curved shaft in which the
rod rests against the conduit with a great force in the curved
part.

Provision is advantageously made for the features of claim
2. As aresult it is possible to improve the friction between rod
and conduit, which is of significant advantage, particularly in
the case of transmitting high forces in a curved shaft, and
substantially improves the operation and the controllability of
the operation.

Provision is advantageously made for the features of claim
3. The tube can rest against the conduit or the rod in an
immovable fashion, e.g. it can be secured by very high coef-
ficients of friction or by adhesive bonding or the like. Move-
ment then only occurs between the tube and the other shaft
element, namely the rod or the conduit. As a result of this, the
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movement conditions and the friction conditions are devised
more clearly and the electrical contacting problems at the
ends of the tube are also simplified. By way of example, if the
tube is fixedly connected to the conduit, the ends of the
electrical leads are fixed with respect to the conduit. In the
other case, the ends of the leads are fixed with respect to the
rod if this is more advantageous for contacting purposes.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is illustrated in an exemplary and schematic
fashion in the drawing. In detail:

FIG. 1 shows a lateral view of an instrument according to
the invention with a curved shaft,

FIG. 2 shows a section according to line 2-2 in FIG. 1, and

FIG. 3 shows a section corresponding to FIG. 2 through an
embodiment variant,

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 shows an electrosurgical laparoscopic instrument in
the form of forceps 1 with an elongate shaft which is curved
in the distal end region and embodied as a conduit 2, and with
an end effector which is attached to the distal end of the
conduit 2 and embodied as a pair of forceps jaws 3, and with
ahandle 4 which is attached to the distal end of the conduit 2.

The forceps jaws 3 have two jaw parts 5, which are illus-
trated in the closed state and can be swiveled with respect to
one another. Mounted on the handle 4 there are two gripper
parts 6 which are provided with the conventional finger rings
and can be moved relative to one another.

Via a rod 7 which is arranged in the interior of the conduit
2 and passes through the latter, which is illustrated in FIG. 2,
in the longitudinal direction, the gripper parts 6 of the handle
4 are coupled to the rod jaws 3 for bringing about the relative
movement of the jaw parts 5.

In the illustrated exemplary embodiment, the instrument is
designed as a pair of forceps 1, with the jaw parts 5 being
embodied as forceps branches. In an embodiment which has
not been illustrated, the instrument can also be embodied as a
pair of scissors, with the jaw parts 5 being embodied as scissor
blades.

The illustrated forceps 1 can be embodied with a straight
conduit 2 (not illustrated) which runs in a straight line
between handle 4 and forceps jaws 3.

However, the conduit 2 in laparoscopic instruments of this
type has a rigid design in any case.

In the illustrated exemplary embodiment, the forceps 1 are
embodied for use with another laparoscopic instrument in a
common port, as described in DE 20 2009 007 592 U. For the
purposes presented in this document, it is necessary for the
tube 2, as illustrated in FIG. 1, to have a curved design in the
distal region thereof.

As already presented in the document cited at the outset, at
least one electrode in the case of the forceps 1 is provided on
the forceps jaws 3. Here, this can also be an embodiment with
a plurality of electrodes which, e.g. in a multi-polar tech-
nique, should optionally be supplied in pulsed operation with
different polarity.

In the illustrated exemplary embodiment, the two jaw parts
5 can be embodied as electrodes.

There may additionally be sensors such as e.g. thermal
sensors which should likewise be supplied by electrical leads.
In the case of the forceps 1 it may therefore be necessary to lay
arelatively large number of electrical leads through the con-
duit 2.
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To this end, as illustrated in FIG. 2, the invention provides
a tube 8 which is arranged within the conduit 2, passes
through the latter in the longitudinal direction, and surrounds
the rod 7. By way of example, the tube 8 can be made of a
suitable polymer, such as e.g. PTFE (polytetrafluoroethyl-
ene). A plurality of electrical leads 9—there are eight leads 9
(for explanatory purposes) in the drawing example in FIG.
2—are arranged, e.g. integrally cast, in a rotationally sym-
metric fashion in a cross section of the wall material of the
tube 8.

In the exemplary embodiment of FIG. 2, the tube 8 is
embodied as resting against the conduit 2 and having a little
play with respect to the rod 7. Here, the tube 8 can be attached
to the conduit 2, e.g. as a result of high friction or adhesive
bonding or the like. Very good friction conditions are prefer-
ably selected with respect to the rod 7 such that there is little
friction here.

As shown in FIG. 1, the section of FIG. 2 is selected at the
point of great curvature of the conduit 2. In the case of a high
closing pressure of the forceps 1, i.e. if the rod 7 must transfer
high tensile forces, the rod 7 rests laterally against the conduit
2, as shown in FIG. 2. The tube 8 between rod 7 and conduit
2 can lead to expedient coefficients of friction here.

FIG. 3 shows an embodiment variant in which the same
reference signs are used. In contrast to the embodiment in
FIG. 2, the tube 8 is embodied here as resting tightly against
the rod 7 and having a little play with respect to the conduit 2.

As mentioned previously, the conduit 2 can, deviating from
the embodiment in FIG. 1, have a straight embodiment. A
design of the conduit 2 that can bend under pressure but
remains sufficiently rigid during actuation is also feasible for
these purposes.

The rod 7 can be a solid wire rod, but, particularly for the
purposes of the curved conduit 2 in FIG. 1, it is better embod-
ied as a wire coil, with (not illustrated) the rod 7 having a
central wire core around which two wire coils are wound in
opposite directions. Such a design can easily be bent and is
also suitable for transmitting torques.

In an embodiment variant (not illustrated), the forceps jaws
3 can be embodied to be able to rotate with respect to the
conduit 2. A rotation actuator by means of which the twist of
the forceps jaws 3 is brought about should then be provided
on the handle 4. The transmission of rotation from the handle
4 to the forceps jaws 3 can, for example, be brought about by
the rod 7, which is then preferably embodied with cross-
wound wire windings as mentioned above. However, the rota-
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tional actuation can advantageously also be brought about via
the tube 8, which can be embodied with a suitable stiffness in
respect of rotation, e.g. which can in turn be strengthened by
cross-wound wire coils.

In the forceps jaws 3, electrodes, sensors and the like
provided there are contacted by the leads 9 in the tube 8 ina
suitable fashion. Depending on the design, it may in doing so
be more advantageous to connect the tube 8 fixedly to the
conduit 2 as per FIG. 2 or fixedly to the rod 7 as per FIG. 3.

By way of example, as shown in FIG. 1, the tube 8 can be
guided laterally out of the handle 4 at the handle 4 in order to
be routed on from there to a control and supply unit. It is also
possible to provide plug-in contacts on the handle 4, which
plug-in contacts are further connected to a plug and a con-
nection cable (not illustrated).

In the illustrated exemplary embodiment all leads 9 run-
ning between forceps jaws 3 and handle 4 are arranged in the
wall of the tube 8. However, in addition to the leads 9 provided
in the tube 8, provision can also be made for differently
embodied leads, e.g. in the form of electrically conductive
coatings of the conduit 2. It is also possible to use the rod 7
and the conduit 2 as additional electrical conductors, or an
insulated cable laid in the interior of the conduit 2 in addition
to the tube 8.

The invention claimed is:

1. An electrosurgical laparoscopic instrument having an
elongate shaft with an end effector arranged on the distal end
of said shaft and a handle arranged on the proximal end of said
shaft, the shaft being embodied as a conduit with a rod pass-
ing through it, said rod, for the purposes of actuation by a
longitudinal movement, being coupled to a moveable part of
the handle and to a moveable part of the end effector, and the
end effector being connected to the handle by at least one
electrical lead, wherein at least one of the leads is arranged in
the wall of a tube which is arranged in the conduit surround-
ing the rod.

2. The instrument as claimed in claim 1, wherein the tube
has low friction properties on one of its surfaces.

3. The instrument as claimed in claim 1, wherein the tube is
embodied to rest against the conduit or the rod in an immov-
able fashion.

4. The instrument as claimed in claim 2, wherein the tube is
embodied to rest against the conduit or the rod in an immov-
able fashion.
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