wo 2013/071938 A1 I 0N OO OO 0 R

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2013/071938 Al

23 May 2013 (23.05.2013) WIPOIPCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
A61B 1/008 (2006.01) A61B 17/04 (2006.01) kind of national protection available): AE, AG, AL, AM,
A61B 1/018 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
21) Tat tional Application Number: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(21) International Application Number: PCT/DK012/050421 DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(22) International Filing Date: KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
16 November 2012 (16.11.2012) ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
- . NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
(25) Filing Language: English RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
(26) Publication Language: English IM, IN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.
(30) Priority Data:
11290525.2 16 November 2011 (161 1.201 1) EP (84) Designated States (unless otherwise indicated, fO}" every
kind of regional protection available): ARIPO (BW, GH,
(71) Applicant: COLOPLAST A/S [DK/DK]; Holtedam 1, GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
DK-3050 Humlebaek (DK). UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
(72) Tnventor: SEGUY, Sebastien; Maillol, F-46300 Gourdon TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

(FR).

EE, ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: OPERATION DEVICE ESPECIALLY INTENDED FOR PROCEEDING TO AN OPERATION INSIDE THE BODY
OF A LIVING BEING

28

31

12—

(57) Abstract: This invention relates to an operation device
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lever arranged for controlling said steerable area (17) of this
flexible element. The device of the invention is character-
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ing arranged to be operated by said control handle.
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OPERATION DEVICE ESPECIALLY INTENDED FOR PROCEEDING TO AN
OPERATION INSIDE THE BODY OF A LIVING BEING

TECHNICAL FIELD

The present invention relates to an operation device especially intended for
proceeding to an operation inside the body of a living being, this device comprising a
control handle and a flexible element provided with a proximal end connected to this
control handle, the flexible element comprising at a distal end, a steerable area
comprising a rigid head, the control handle comprising a control lever arranged for

controlling said steerable area of this flexible element.

BACKGROUND ART

There are currently different devices achieved for acting in a relatively non-invasive
manner inside the body of a living being. These devices comprise endoscopes and
the related devices allowing a particular use, such as cystoscopes, bronchoscopes,

gastroscopes, etc..

Usually, with this kind of devices, with which it is necessary to operate inside the
body of a living being, especially a human, an endoscope having a flexible part
provided with a steerable area equipped with a camera is used. The flexible part of
the endoscope is introduced to reach the work area or the area wherein the operation
has to be carried out, a tool is then introduced in a channel of the flexible part of the

endoscope, this tool being used to proceed with the desired operation.

This kind of devices has a number of drawbacks. In particular, when the endoscope
is reusable, it has to be sterilized in a particularly secure way in order to avoid any
contamination from another patient. This sterilization is generally complex and
requires much time and expensive material. Moreover, in order to have a sterilizable
instrument, it is necessary to make it from materials designed for such sterilization
operations. Such materials, as well as devices made in the same way, are usually

relatively expensive.

Moreover, the fact of introducing a tool inside the endoscope channel involves a
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relatively large diameter of this channel. In practice, a channel having a minimum
possible diameter is obviously being sought, so as to be the least unpleasant, painful

or invasive for the patient.

There are also endoscopes, equipped at their flexible end, with tools intended to
enable a determined operation. Such an endoscope is disclosed, for example in the
patent application EP 2 123 225. This document refers to an endoscope comprising
tools arranged at the flexible end of the endoscope. These tools are fixed. This might
present different problems. In fact, the introduction of the endoscope in a patient to
the work area may be made more difficult due the presence of these tools. Moreover,
the tools are partially positioned in front of the camera. Thus, they can hide some

areas to the camera, which is undesirable.

This invention intends to provide an endoscope avoiding the drawbacks of the prior
art devices, in particular by carrying out an endoscopy apparatus allowing an

effective and simple manipulation, with a minimum diameter of the flexible part.

DISCLOSURE OF THE INVENTION

The object of the invention is achieved by an operation device as defined in the
preamble and characterized in that the flexible element comprises a retractable tool
at its distal end, this retractable tool being arranged to be operated by said control

handle.

In the present invention, the retractable tool is an integral part of the device. As a
result, it is unnecessary to join it to this device and it is also unnecessary to use a
tube having a relatively large diameter in order to allow a tool to slide into the same.
This embodiment allows obtaining relatively low manufacturing costs, compatible with

a single-use instrument.

Additional advantages can be obtained with a retractable tool. Indeed, when the tool
is retracted, the introduction of the endoscope is easier since there is no element

exceeding the head and obstructing the displacement of the device.

Moreover, the field of view of the camera arranged at the end of the endoscope head

is not limited by the presence of a tool. Therefore the device thus obtained is easier
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to be put in place thanks to a diameter smaller than the majority of the similar devices
of the prior art, thanks to a head from which no element obstructing the introduction
exceeds and to an optimal view by means of the camera. When the end of the device
is in place, the tool can be used in a conventional way in order to carry out the

desired operation.

BRIEF DESCRIPTION OF THE DRAWINGS
The present invention and its advantages will be better understood with reference to
the enclosed drawings and to the detailed description of a particular embodiment, in

which:
- Figure 1 is an overview of the device of the invention;
- Figure 2 is an exploded view of a part of the device of the invention;
- Figure 3 is a view of a detail of the device of the invention;

- Figure 4 is a view of a detail of an end of the device of the invention, in a

first position;
- Figure 5 is a view similar to figure 4, in a second position; and

- Figure 6 is a view similar to figures 4 and 5, in a third position.

MODES FOR CARRYING OUT THE INVENTION

With reference to the figures, and in particular to figures 1 to 3, the device 10 of the
invention comprises a control handle 11 and a flexible element 12. This device can
be associated to a display screen 15 that can be connected through a wired or
wireless connection to the control handle 11. According to a variant, a screen can

also be arranged on the control handle.

The flexible element 12 comprises a proximal end 13 connected to the control handle
11 and a distal end 14, which is generally introduced inside the body of a living being

in order to proceed with an operation.
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This flexible element 12 is hollow and allows the passage of different elements as

detailed below.

The distal end 14 of the flexible element 12 comprises a rigid head 16 placed at the
end of a steerable area 17. The steerable area is connected via two cables 18 to a
control lever 19 placed on the control handle. These control cables 18 are placed in
tubes 20 of the flexible element and are connected in such a way that the
displacement of the control lever 19 acts on the control cables, which in turn act on
the steerable area 17. Thus, the steerable area can easily be remotely manipulated
by activating the control lever 19 while this steerable area is moved towards the work

area.

The flexible element 12 also comprises at its distal end 14, a retractable tool 21
shown in more details in figures 3 to 6. In the embodiment shown in the figures, this
retractable tool 21 is a hook 22. Other embodiments could also be considered, such
as for instance a retractable tool made in the form of a needle or of a stylet-cannula

unit used to carry out biopsies.

The hook-shaped retractable tool can have three distinctive positions. In a first
position, known as retracted position, shown in figure 4, the tool is placed in the rigid
head 16. For this purpose, this rigid head comprises a housing 23 intended to receive
the retractable tool 21. This housing can for instance be formed by a blind hole 24

and a groove 25.

In a second position, the retractable tool 21 is in an extended position, in which it is
positioned outside the housing 23. In the disclosed embodiment, in extended
position, a gap is created between the rigid head 16 and the hook 22, in order to
place an object between the retractable tool and the head. This position is shown in

figure 5.

In a third position, a so-called gripping position, the retractable tool 21 is pressed
toward the rigid head 16 and applies a certain force directed to this head. This
position allows an object 26 to be maintained between the hook 22 and the head 16

in order to be able to move this object by pulling on the device.

The retractable tool 21 is connected to the control handle 11 by a rod 27 or a cable
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shown on figures 2 and 3. More specifically, this tool is connected to a trigger 28
arranged on the control handle 11. The trigger 28 can be positioned in a rest position
and in a work position. When the trigger is positioned in the work position, the
retractable tool 21 is in extended position. The work position of the trigger is obtained
when a user applies a force on this trigger. When the trigger is released, i.e. when
the user is no longer applying a force on said trigger, a return spring 29 tends to bring
the trigger back to the rest position. The retractable tool 21 thus returns to the control
handle 11, either in gripping position if an object 26 is positioned between the tool

and the head, or in rest position, in the absence of object.

According to an advantageous embodiment, the rigid head 16 of the device 10
comprises a camera 30 connected to the control handle 11 via an electric connection
located in the flexible element 12. This control handle may comprise display means
such as a screen. The control handle may also comprise a wired or wireless
connection allowing data recorded by the camera to be transmitted to an external

display screen 15.

Thanks to the camera 30 and to the steerable area 17, it is possible to move the
flexible element 12 and the retractable tool 21 into the area in which the operation
has to be carried out. Since the retractable tool is in retracted position inside the

head, this displacement becomes easier.

According to one particular embodiment, the control handle 11 comprises an injection
entrance 31 that can be connected to a fluid container (not represented). This
injection entrance 31 is connected to the interior of the flexible element 12 and allows
to inject, in particular a liquid, into the flexible element and to convey the liquid to the
distal end 14 of this flexible element. For this purpose, the head comprises at least
one opening 32. This liquid injection facilitates the introduction and the displacement

of the flexible element to the area in which the operation has to be carried out.

The injection entrance 31 can be connected to a container, a syringe or any other
source of fluid to be injected. The fluid can be a liquid or possibly a gas. According to
a particular embodiment, it is also possible to use this injection entrance for
delivering a solid product, for instance in a powder form mixed with a liquid, of colloid

or paste, in the area of the operation.
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According to a particular embodiment of the invention, the retractable tool is a
needle. In this embodiment, the rest position of the tool corresponds to a position in
which the needle is fully retracted into the head. Thus, the flexible element can be set
up without risk of injury in an area different from the operation area. In the extended
position, the needle exceeds the head. In this embodiment, the needle is
advantageously hollow and connected to a fluid entrance that may be, either the
same as the injection entrance 31 or a different one. Thus, a first fluid can be used
for instance in order to facilitate the displacement of the flexible element until the
operation area and another fluid can be used for being injected in a living being's

organ.

When the flexible element is removed, the needle is ideally put back to its rest

position in order to avoid causing injury to an organ during this removal.

According to another embodiment (not represented), the retractable tool is a biopsy
needle. This tool comprises a stylet, provided with at least a notch and a cannula
placed around this stylet and intended to take a tissue sample and to maintain this

sample trapped in said notch.

In this embodiment, the rest position corresponds to a position in which the cannula
and the stylet are retracted into the head. The extended position corresponds to a
position in which the sleeve is moved and exceeds the head. In this position, the

cannula is located to the rear of the head so that the notch is uncovered.

The gripping position corresponds to a position in which the cannula covers the notch
of the stylet, both elements can be repositioned inside the head or possibly slightly

exceed the latter.

The displacement of both the needle and the sleeve can be carried out independently
from each other by means of two levers placed on the control handle. However,
according to one advantageous embodiment, such displacements are coordinated
and carried out by means of a single lever that generates different displacements in

the required order.

Obviously, other retractable tools could also be used according to the principle of the

invention.
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The device 10 of the invention equipped with a retractable tool 21 shaped like a hook
22 is used in particular for extracting a "stent" after a urological operation. In this
case, the flexible element 12 is moved to the operation area by guiding the steerable
area 17 with the control lever 19 and thanks to the images sent by the camera 30.
When the retractable tool 21 is located near the stent, the trigger 28 is operated in
order to move this retractable tool from the rest position into the extended position.
The flexible element 12 is moved and/or pivoted by moving and/or pivoting the
control handle 11 until a part of the stent is positioned between the hook 22 and the
gripping area of the rigid head 16. The trigger 28 is then released. Under the effect of
the return spring 29, it tends to return to its rest position. Due to the fact that a cable
or a stem 27 to the retractable tool connects the latter, this tends to retract and
reaches the gripping position in which the stent is jammed between the rigid head 16

and the hook 22. Removing the flexible element 12 thus allows removing the stent.

Due to the relatively simple achievement of the components of the invention device, it
is possible to manufacture the same at low cost, which further allows the production
of a single-use device. This implies in turn that the used materials do not have to be

provided for enduring sterilization phases.

According to a variant, the retractable tool 21 could be removable in such a way that,
depending on the application, it is not necessary to develop a complete device for
each application, but only an adapted tool. This can be achieved provided that some
mechanisms, such as for instance the activation of the trigger 28, are identical for
different retractable tools. According to an advantageous embodiment, the
retractable tool could have a standard fixing at the rear of the rigid head 16. In this
case, it would be sufficient to change the tool in this head while keeping the rest of

the device.
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CLAIMS

1. Operation device especially intended to proceed with an operation inside the
body of a living being, this device comprising a control handle and a flexible element
provided with a proximal end connected to this control handle, the flexible element
comprising at a distal end, a steerable area comprising a rigid head, the control
handle comprising a control lever arranged for controlling said steerable area of this
flexible element, characterized in that the flexible element (12) comprises at its distal
end (14), a retractable tool (21), this retractable tool being arranged for being

operated by said control handle (11).

2. Operation device according to claim 1, characterized in that the retractable
tool (21) is mobile between at least one retracted position in which at least a part of
this tool is located in said rigid head (16), and an extended position in which at least

a part of this retractable tool (21) exceeds this rigid head (16).

3. Operation device according to claim 2, characterized in that the retractable

tool (21) can also be placed in a gripping position.

4. Operation device according to claim 1, characterized in that the retractable
tool (21) is a hook (22).

5. Operation device according to claim 1, characterized in that the retractable

tool (21) is a needle.

6. Operation device according to claim 1, characterized in that the retractable

tool (21) is a cannula-stylet unit intended for carrying out a biopsy.

7. Operation device according to claim 4, characterized in that the rigid head (16)
of the flexible element (12) is provided with a support area and in that a part of said

hook (22) is arranged to be placed near said support area in a gripping position.

8. Operation device according to claim 1, characterized in that the retractable

tool (21) is removable.

9. Operation device according to claim 1, characterized in that the retractable

tool (21) is operated by a trigger (28) placed on the control handle (11).
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10.  Operation device according to claim 9, characterized in that the trigger (28) is
mobile between a rest position without any external stress applied to this trigger and

a work position.

11.  Operation device according to claim 9, characterized in that the retractable

tool (21) is connected to the trigger (28) through a rod (27).

12.  Operation device according to claim 9, characterized in that the retractable

tool (21) is connected to the trigger (28) through a cable.

13.  Operation device according to claim 10, characterized in that the trigger (28) is
connected to a return spring (29) arranged in order to place the trigger in a rest
position and to drive the retractable tool (21) in retracted position when the trigger is

in a rest position.

14.  Operation device according to claim 5, characterized in that the needle is

connected to the control handle (11) through a tube.

15.  Operation device according to claim 14, characterized in that the tube is
connected to a container containing a liquid intended to be delivered by the distal end

of the flexible element.

16. Operation device according to claim 14, characterized in that the tube is

connected to a liquid suction pump.
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