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(57) ABSTRACT

A device for laparoscopic surgery comprising a surgical
instrument (1) having an elongated shaft that is at least
partially bendable with a surgical tool (40) coupled to a
distal end of the elongated shaft and a handle (10) coupled
to a proximal end of the elongated shaft to manipulate the
surgical tool and a bendable elongated guide (90) coupled to
the handle to support the surgical instrument.
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DEVICE FOR LAPAROSCOPIC SURGERY

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to a device for sur-
gery, and more particularly to a manually operated device
for laparoscopic surgery.

BACKGROUND OF THE INVENTION

[0002] Manually operated laparoscopic instruments hav-
ing articulated bodies are known to control the orientation of
the instrument during the surgery. However, the laparo-
scopic instruments comprising such articulation features do
not have enough stability. Therefore, a surgery tool attached
to such a laparoscopic instrument cannot be controlled
precisely to perform a laparoscopic surgery. Further, when a
plurality of the laparoscopic instruments comprising such
articulation features is used during a laparoscopic surgery,
they obstruct each other when placed through the same
incision.

[0003] Accordingly, an object of the present invention is to
provide a laparoscopic surgery instrument having a stable
structure, which is bendable and which provides more
freedom at an operation site.

SUMMARY OF THE INVENTION

[0004] Current invention is defined by the appended
claims, the content of which is included here by reference.
[0005] The present invention provides a device for lapa-
roscopic surgery comprising:

[0006] an elongated shaft that is at least partially bend-
able;
[0007] a distal tool coupled to a distal end of the

elongated shaft;

[0008] a handle coupled to a proximal end of the
elongated shaft to manipulate the distal tool;

[0009] an elongated guide supporting the elongated
shaft and coupled at a proximal end thereof to the
handle, wherein the elongated guide is at least partially
bendable; and

[0010] a first control unit arranged between the handle
and the elongated guide to control bending of the
elongated guide and a second control unit arranged
between the handle and the elongated shaft to control
bending of the elongated shaft.

[0011] According to the invention, bending of the elon-
gated guide and at least partially the bending of the elon-
gated shaft may be controlled by the handle independently
and/or in different directions via the first control unit and the
second control unit.

[0012] According to the present invention, the elongated
guide and the elongated shaft may comprise respective
bendable portions and may be bent together. Accordingly, a
bending motion of the elongated guide may bend the elon-
gated shaft correspondingly.

[0013] According to the present invention, the elongated
guide may support the elongated shaft at least at a distal end
of the elongated guide. The elongated guide may comprise
a body extending longitudinally between the proximal end
and the distal end thereof in form of a sleeve accommodating
the elongated shaft at least partially.

[0014] According to the present invention, the elongated
guide and the elongated shaft may extend longitudinally
substantially parallel to each other.
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[0015] According to the present invention, the elongated
guide may be pivotally coupled to the handle, preferably
such that a pivoting motion of the handle with respect to the
elongated guide bends the elongated guide. The handle and
the elongated guide may be coupled to each other via a first
joint, which may be a ball joint or a hinge. The handle may
be arranged in a pivotable, rotatable or tiltable manner with
respect to the elongated guide via the first joint, preferably
in two opposite directions such that the elongated guide can
be bent on a plane comprising the two directions in response
to the motion of the handle about the first joint. According
to the present invention, the elongated guide may substan-
tially replicate the motion of the handle about the first joint.

[0016] According to the present invention, the handle may
be pivotally coupled to the elongated shaft, preferably such
that a pivoting motion of the handle with respect to the
elongated shaft bends the elongated shaft, preferably at a
bendable part extending from the distal end of the elongated
guide. The handle and the elongated shaft may be coupled to
each other via a second joint, which may be a ball joint or
ahinge. The handle may be arranged in a pivotable, rotatable
or tiltable manner with respect to the elongated shaft via the
second joint, preferably in four orthogonal directions such
that the elongated guide can be bent on orthogonal planes
each comprising one of the four orthogonal directions in
response to the motion of the handle about the second joint.
According to the present invention, the elongated shaft may
substantially replicate the motion of the handle about the
second joint.

[0017] The first control unit may comprise a first line
coupled to the elongated guide at a first side of the elongated
guide preferably near the distal end and to the handle and
arranged to extend along the elongated guide and the first
joint and a second line coupled to the elongated guide at a
second side of the elongated guide preferably near the distal
end and to the handle and arranged to extend along the
elongated guide and the first joint such that when the handle
is rotated about the first joint, one of the first line and the
second line is pulled by the handle such that the elongated
guide bends at one of the first side and the second side. The
first side is preferably substantially opposite to the second
side to provide counter control of bending. The first line and
the second line may each comprise a respective cable.

[0018] The second control unit may comprise a first line
coupled to the elongated shaft at a first side of the elongated
shaft preferably near the distal end and to the handle and
arranged to extend along the elongated shaft and the second
joint; and a second line coupled to the elongated shaft at a
second side of the elongated shaft preferably near the distal
end and to the handle and arranged to extend along the
elongated shaft and the second joint; and a third line coupled
to the elongated shaft at a third side of the elongated shaft
preferably near the distal end and to the handle and arranged
to extend along the elongated shaft and the second joint; and
a fourth line coupled to the elongated shaft at a fourth side
of the elongated shaft preferably near the distal end and to
the handle and arranged to extend along the elongated shaft
and the second joint such that when the handle is rotated
about the second joint, one or more of the first line, the
second line, the third line and the fourth line is pulled by the
handle such that the elongated guide bends at one or more
of the first side, the second side, the third side and the fourth
side that are preferably substantially orthogonal to each
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other to provide counter control of bending. The first line,
the second line, the third line and the fourth line may each
comprise a respective cable.

[0019] According to the present invention, the elongated
guide and/or the elongated shaft may comprise lateral slits
thereon to enable bending.

[0020] According to the present invention, the elongated
shaft may be more elastic than the elongated guide. Prefer-
ably, the elongated guide may be made from a metallic
material and/or the elongated shaft may be made from a
plastics material. Alternatively or in addition, the lateral slits
of the elongated guide may extend substantially on the first
side and on the second side thereof, preferably sequentially
in lateral direction; and/or the at least some of the lateral slits
of the elongated shaft may extend substantially on the first
side, the second side, the third side and the fourth side
thereof, preferably sequentially in lateral direction. Prefer-
ably the lateral slits of the elongated shaft near the proximal
end thereof may extend substantially on the first side and on
the third side opposite to the first side, preferably sequen-
tially in lateral direction.

[0021] According to the present invention, the elongated
shaft may comprise a manipulation line between the distal
tool and the handle to manipulate the distal tool, preferably
comprising a cable, that may be arranged preferably to
extend along and/or through the elongated shaft, wherein the
handle can pull the manipulation line preferably via a trigger
arranged thereon to manipulate the distal tool.

[0022] According to the present invention, the elongated
guide may comprise a curvature or a curved portion near the
proximal end.

[0023] According to the present invention, the first control
unit and/or the second control unit are covered and/or
shielded by respective sleeves. The manipulation line is
arranged to extend through the second control unit and the
second control unit is arranged to extend through the first
control unit.

[0024] The first joint and/or the second joint may comprise
locking elements to fix their orientation during surgery.
[0025] According to the present invention, the handle may
comprise a first body part coupled to the first control unit and
a second body part coupled to the second control unit,
wherein the first body part and the second body part are
pivotally coupled. The first joint is arranged between the first
body part and the elongated guide. The second joint is
arranged between the elongated shaft and the second body
part. When the first body part rotates with respect to the
second body part, the second joint rotates accordingly.
[0026] According to the present invention, the handle is
coupled to the elongated shaft, the elongated guide and the
surgical tool, wherein the handle is able to manipulate the
surgical tool and to bend the elongated guide and the
elongated shaft to different directions and/or independently.
[0027] These and further advantages of the current inven-
tion are disclosed in the appended claims.

DESCRIPTION OF THE DRAWINGS

[0028] The above disclosed and further features of the
current invention will be better understood with the follow-
ing detailed description and drawings of the preferred
embodiments of the invention.

[0029] FIG. 1 shows a preferred embodiment of the pres-
ent invention;
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[0030] FIG. 2 shows a partial cross sectional view of a
handle of the preferred embodiment of the present invention;
[0031] FIG. 3 shows another view of a part of the pre-
ferred embodiment of the present invention;

[0032] FIG. 4 shows a view of an elongated guide of the
preferred embodiment of the present invention;

[0033] FIG. 5 shows a detailed view of an elongated guide
of the preferred embodiment of the present invention;
[0034] FIG. 6 shows a view of an elongated shaft and a
handle of the preferred embodiment of the present invention;
[0035] FIG. 7 shows a cross sectional view of a handle of
the preferred embodiment of the present invention;

DESCRIPTION OF PREFERRED EMBODIMENT

[0036] A preferred embodiment of the current invention
will be described with references to the appended drawings.
[0037] FIG. 1 shows a device 1 for laparoscopic surgery.
The device 1 for laparoscopic surgery comprises a bendable
elongated shaft 30 having a distal tool 40 at a distal end
thereof. A handle 10 is coupled to the elongated shaft 30 at
a proximal end thereof to manipulate the distal tool 40
during a surgery. The elongated shaft 30 extends through a
bendable elongated guide 20 that is also coupled to the
handle 10. The elongated shaft 30 and the elongated guide
20 comprise bendable portions near to their distal ends. The
elongated guide 20 comprises a longitudinal body having a
curvature form 90 at a region next the proximal end of the
elongated guide 20. In order to support the elongated shaft
30, the elongated guide 20 is made more rigid than the
elongated shaft 30. The elongated guide 20 comprises a
body extending longitudinally between a proximal end and
the distal end thereof in form of a sleeve accommodating the
elongated shaft 30 at least partially.

[0038] FIG. 2 shows a detailed cross sectional view of a
first joint 50 arranged between the elongated guide 20 and
the handle 10. The elongated guide 20 is coupled to a first
body part 12 of the handle 10 via the first joint 50 comprising
a ball joint 52.

[0039] FIG. 7 shows a detailed cross sectional view of a
second joint 60. The elongated shaft 30 is coupled to a
second body part 14 of the handle 10 via the second joint 60
comprising a ball joint 62. The first body part 12 and the
second body part 14 of the handle 10 are pivotally connected
to each other via the second joint, since the second joint is
supported by the first body part 12 and the second body part
14. A manipulation line 42 extends through the elongated
shaft 30 that is coupled to the first body part 12. The
manipulation line 42 extends from the distal tool 40 through
the second joint 60 and couples to a trigger 70 arranged at
the second body part 14. The trigger 70 manipulates the
distal tool 40 by pulling and pushing the manipulation line
42.

[0040] FIG. 3 shows a side view of the first joint 50
provided at the proximal end of the elongated guide 20. A
first control unit 22, 24 is arranged between the handle and
the elongated guide to control bending of the elongated
guide by the handle.

[0041] The first control unit 22, 24 comprises a first line 22
coupled to the elongated guide at a first side of the elongated
guide near its distal end and to the first body part 12 of the
handle 10 and arranged to extend along the elongated guide
20 and the ball joint 52 and a second line 24 coupled to the
elongated guide 30 at an opposing second side of the
elongated guide 30 near its distal end and to the first body
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part 12 of the handle 10 and arranged to extend along the
elongated guide 30 and the ball joint 52. Accordingly, the
elongated guide 20 and the ball joint 52 comprise longitu-
dinal grooves to support the first line 22 and the second line
24 along their surfaces. When the handle 10, specifically the
first body part 12 is rotated about the ball joint 52, one of the
first line 22 and the second line 24 is pulled by the handle
10 such that the elongated guide 20 bends to the side of the
pulled line. The first line 22 and the second line 24 are made
of cable or wire. In the preferred embodiment, the first line
22 and the second line 24 comprise each two parallel cables
as shown in FIG. 5.

[0042] FIG. 4 shows the elongated guide 20 in a bended
state to the side of the first line 22. The elongated guide 20
comprises a plurality of lateral slits 26 on the side of the first
line 22 and a plurality of sequentially arranged opposing
slits 28 on the side of the second line 24. Here, the first body
part 12 of handle 10 has been tilted or rotated towards the
side of the second line 24. Because of the tilting motion
towards the side of the second line 24, the first body part 12
has pulled the first line 22 along the elongated guide 20 and
the slits 26 on the side of the first line 22 have been
squeezed.

[0043] FIG. 6 shows the elongated shaft 30 extending
through the first body part 12 of the handle 10 hence also
through the first joint 50 to the second joint 60. The
elongated shaft 30 comprises a bendable part near its distal
end next to the distal tool 40 that is controlled by the handle
10. The other part of the elongated shaft 30 that extends
through the elongated guide 20 is also bendable according to
the bending of the elongated guide 20. Therefore, the
elongated shaft 30 comprises lateral slits thereon distributed
circumferentially to enable bending in all directions.

[0044] In the preferred embodiment, the elongated guide
is made of a metallic material and the elongated shaft is
made of a plastics material.

[0045] FIG. 8 shows a second control unit 32, 34 arranged
between the second body part 14 of the handle 10 and the
elongated shaft 30 to control bending of the elongated shaft
30 by the handle. The second control unit 32, 34 comprises
a first line 32, a second line (not shown), a third line 34 and
a fourth line (not shown) each coupled to the distal end of
the elongated shaft circumferentially orthogonally and all
extending orthogonally along the elongated shaft and the
second joint between the distal end of the elongated shaft 30
and the handle 10 such that when the second body part 14
of the handle 10 is rotated about the ball joint 62 of the
second joint 60, one or more of the first line 32, the second
line, the third line 34 and the fourth line is pulled by the
second body part 14 of the handle 10 to bend the elongated
shaft 30 towards the side of the pulling line. As shown FIG.
8, when the second body part 14 of the handle 10 is rotated
about the second joint 60 towards the trigger 70, the third
line 34 has become loose and the first line 32 on the opposite
side has been pulled by the second body part 14.

[0046] The first joint 50 and the second joint 60 comprise
locking elements 80 to fix their orientation during surgery.

[0047] The device 1 provides a support to the elongated
shaft 30 and the distal tool 40 by the elongated guide 20
during the surgery, while the elongated guide 20, the elon-
gated shaft 30, and the distal tool 40 can be oriented or
manipulated by the first body part 12 and the second body
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part 14 of the handle 10 and the trigger 70 respectively
independent from each other enabling more operation free-
dom to a surgeon.

[0048] The design features of the device, such as the
number and the location of the lines and cables, size and
orientation of the bending parts and joint types and materi-
als, may all be adapted according to different cases appro-
priately.

[0049] The preferred embodiment of the invention is
described above in the Drawings and Description of Pre-
ferred Embodiments. While these descriptions directly
describe the above embodiments, it is understood that those
skilled in the art may conceive modifications and/or varia-
tions to the specific embodiments shown and described
herein. Any such modifications or variations that fall within
the purview of this description are intended to be included
therein as well. Unless specifically noted, it is the intention
of the inventor that the words and phrases in the specifica-
tion and claims be given the ordinary and accustomed
meanings to those of ordinary skill in the applicable art(s).
The foregoing description of a preferred embodiment and
best mode of the invention known to the applicant at the time
of filing the application has been presented and is intended
for the purposes of illustration and description. It is not
intended to be exhaustive or to limit the invention to the
precise form disclosed, and many modifications and varia-
tions are possible in the light of the above teachings. The
embodiment was chosen and described in order to best
explain the principles of the invention and its practical
application and to enable others skilled in the art to best
utilize the invention in various embodiments and with
various modifications as are suited to the particular use
contemplated.

1. A device for laparoscopic surgery comprising;

an elongated shaft that is at least partially bendable;

a distal tool coupled to a distal end of the elongated shaft;

a handle coupled to a proximal end of the elongated shaft

to manipulate the distal tool;

an elongated guide supporting the elongated shaft and

coupled at a proximal end thereof to the handle,
wherein the elongated guide is at least partially bend-
able; and

a first control unit arranged between the handle and the

elongated guide to control bending of the elongated
guide by the handle and a second control unit arranged
between the handle and the elongated shaft to control
bending of the elongated shaft by the handle.

2. The device according to claim 1, wherein the elongated
guide is arranged to support the elongated shaft at least at a
distal end of the elongated guide.

3. The device according to claim 1, wherein the elongated
guide comprises a body extending longitudinally between a
proximal end and the distal end thereof in form of a sleeve
accommodating the elongated shaft at least partially.

4. The device according to one of claims 1 to 3, wherein
the elongated guide is pivotally coupled to the handle,
preferably via a first joint, more preferably such that a
pivoting motion of the handle about the first joint bends the
elongated guide, wherein the first joint preferably comprises
a ball joint or a hinge.

5. The device according to one of claims 1 to 4, wherein
the handle is pivotally coupled to the elongated shaft pref-
erably via a second joint, more preferably such that a
pivoting motion of the handle about the second joint bends
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the elongated shaft, wherein the second joint preferably
comprises a ball joint or a hinge.

6. The device according to one of claims 1 to 5, wherein
the first control unit comprises a first line extending along
the elongated guide and the first joint and a second line
extending substantially opposite to the first line along the
elongated guide and the first joint between the distal end of
the elongated guide end the handle such that when the
handle is rotated about the first joint, one of the first line and
the second line is pulled by the handle to bend the elongated
guide towards the pulling line.

7. The device according to one of claims 1 to 6, wherein
the second control unit comprises a first line, a second line,
a third line and a fourth line extending orthogonally along
the elongated shaft and the second joint between the distal
end of the elongated shaft end the handle such that when the
handle is rotated about the second joint, one or more of the
first line, the second line, the third line and the fourth line is
pulled by the handle to bend the elongated shaft towards the
pulling line.

8. The device according to one of claims 1 to 7, wherein
the elongated guide and/or the elongated shaft comprise
lateral slits thereon to enable bending.

9. The device according to one of claims 1 to 8, wherein
the elongated shaft is more elastic than the elongated guide,
preferably the elongated guide is made of a metallic material
and/or the elongated shaft is made of a plastics material.

10. The device according to claim 9, wherein the lateral
slits of the elongated guide extend substantially on opposite
sides thereof, preferably sequentially in lateral direction;
and/or at least part of the lateral slits of the elongated shaft
extend circumferentially, preferably sequentially in lateral
direction.

11. The device according to one of claims 1 to 10, wherein
the elongated shaft comprises a manipulation line between
the distal tool and the handle to manipulate the distal tool,
preferably extending along and/or through the elongated
shaft, wherein the handle can pull the manipulation line
preferably via a trigger arranged thereon to manipulate the
distal tool.
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12. The device according to one of claims 1 to 11, wherein
the elongated guide comprises a curvature or a curved
portion near its proximal end.

13. The device according to one of claims 1 to 12, wherein
the handle comprises a first body part coupled to the first
control unit and a second body part coupled to the second
control unit, wherein the first body part and the second body
part are pivotally coupled to each other preferably such that
when the first body part rotates with respect to the second
body part, the second joint rotates accordingly.

14. A device for laparoscopic surgery comprising:

a bendable elongated guide;

a surgical instrument having a bendable elongated shaft

extending through the elongated guide and comprising
a surgical tool;

a handle coupled to the elongated shaft, the elongated
guide and the surgical tool, wherein the handle is able
to manipulate the surgical tool and to bend the elon-
gated guide and the elongated shaft to different direc-
tions.

15. The device according to claim 14, wherein the elon-
gated guide is pivotally coupled to the handle via a first joint
such that a pivoting motion of the handle about the first joint
bends the elongated guide.

16. The device according to one of claim 14 or 15,
wherein the handle is pivotally coupled to the elongated
shaft via a second joint such that a pivoting motion of the
handle about the second joint bends the elongated shaft.

17. The device according to one of claims 14 to 16, further
comprising a first control unit arranged between the handle
and the elongated guide to control bending of the elongated
guide by the handle and a second control unit arranged
between the handle and the elongated shaft to control
bending of the elongated shaft by the handle.

18. The device according to one of claims 14 to 17,
wherein the handle comprises a first body part coupled to the
first control unit and a second body part coupled to the
second control unit, wherein the first body part and the
second body part are pivotally coupled to each other via the
second joint.
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