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(57) Abstract: The present invention refers to surgical endoscopes, more specifically to surgical endoscopes for the performance
of operations held, preferably, through an external orifice to a bodily opening defined by tissue of an internal bodily lumen, such
as the case of abdominal and thoracic operations through perforations in digestive organs with lumen, but not limited to this type
of operations, being also possible to use them in laparoscopic surgery. The invention was developed for diagnostic and/or thera-
peutic applications, based on the techniques known as NOTES, that is, Natural Orifice Translumenal Endoscopic Surgery.
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Title: “SURGICAL ENDOSCOPE”.

The present invention refers to a surgical endoscope, more spe-
cifically to a surgical endoscope to perform operations, preferably, through
the NOTES (Natural Orifice Translumenal Endoscopic Surgery) technique,
such as the case of abdominal and thoracic operations through perforations
in digestive organs with lumen, but not limited to this kind of operations, be-
ing also possible to use them in laparoscopic surgery or any other surgical
procedure.

The subject matter of the invention was developed for diagnostic
and/or therapeutic applications, based on the techniques known as NOTES.

Due to the lack of incisions in the skin and of wall opening, the
use of the NOTES technique — the goal of the surgical endoscope covered by
the invention — offers advantages such as less painful postoperative course,
faster recovery, cosmetic advantages, lack of hernias, less abdominal adhe-
rences, absence of infections in the incisions, less deep anesthesia, shorter
hospital stays and lower costs.

In other words, the subject matter of the invention is a surgical
endoscope provided by a flexible endoscope which makes it possible to per-
form operations through natural orifices of the human body or animals, with
advantages in comparison with the state of the art.

Background of the Invention

The surgical operation techniques through the wall of the digesti-
ve organs with lumen — such as esophagus, stomach, duodenum, and the
small and large intestines — is incipient.

When one says “transiumenal”, the vagina, the anus and the
bladder are included as well. There are doubts whether the navel (belly but-
ton) may be considered a natural orifice.

Handling the organs sought during operation — among which, the
gallbladder and appendix are the most frequent — is not the hardest task at
the moment. The opening and closing of the organs to be perforated, i.e. the
esophagus, stomach and intestines has been the major problem to be set-

tled, a fact worsened by the inexistence of appropriate devices and accesso-
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ries.

As a new surgical technique, the method has been developed
and performed in the large centers, and the development of new devices has
been the goal of the companies of specific equipment.

There have not been yet many operations in patients using the
NOTES method, mainly through the stomach. Some fransvaginal operations
have been practiced, since this access site is already used in other speciality
rather than the digestive one. However, once it is an exclusive route for wo-
men. Therefore, it is not considered a universal technique.

A surgical device for endosurgery as the one mentioned herein is
already known, for instance, in patent US 5,797,835 (Green), which reveals a
system and a method for use in endoscopy and endosurgery, in which a set
formed by two endoscopic devices externally interconnected is inserted into a
part of the body in two points of entry.

Such device, although projected for the performance of endosur-
gery, is used for application through external incisions in the patient’s body,
without characteristics which allow it to be used through translumenal natural
orifices.

Patent US 6,569,085 (Kortonbach et al.) discloses a method and
a device to provide an endosurgical medical tool all over and in the exterior of
an endoscope installed in the body of a patient, enabling the use of tools
whose dimensions do not fit into the working channel of an endoscope. This
invention eliminates the need of a working channel in a common endoscope,
which, according to its author, minimizes the likelihood of contamination.

Many other patent documents related to the state of the art could
be mentioned, like US 6,458,074, US 3,915,157, US 2008/0039690 and US
6,352,503. However, very shortly, it is possible to state that the state of the
art related to endoscopic devices used in internal surgeries comprises:

- combined devices for hybrid-endoscopic/laparoscopic use;
- devices which have only two working channels;
- devices which work with external accessories or complementary

devices;
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- endosurgical devices installed externally to the body of an en-
doscope.

The surgical endoscopes of the state of the art do not have inter-
changeable distal parts which, in the case of the present invention, are plat-
forms that can be interchanged by specific platforms.

Another drawback of the state of the art lies in the difficulty of

disinfecting the endoscopes after they are used, since their accessories can-
not be disassembled.
In a simplified manner, it is possible to state that, as laparoscopic surgery
has advantageously replaced conventional open surgery, in many procedu-
res, the device proposed herein by the invention, specifically projected for the
application of the NOTES technique, intends to replace laparoscopic surgery.
Purposes of the Invention

The main goal of the surgical endoscope proposed by the inven-
tion is its use in situations in which the stomach is used as an access rouie to
the peritoneal cavity, making it possible to perform these operations by me-
ans of a single device, through a single perforation.

As the surgical endoscope of the invention is projected to per-
form the technique without the help of other equipment, a purpose of the in-
vention is also to provide a surgical device capable of performing the most
far-reaching method, which has been called “full NOTES.”

Another goal of the invention is to offer a device which has three
operative channels, representing a great advantage over what is already a-
vailable at the market (devices with only one or two channels).

Another goal is to enable the use of interchangeable and specific
platforms, which move independently at different planes, increasing conside-
rably the possibilities of use of the endoscope.

Another purpose of the invention is to provide a device with more
than two working internal channels.

The invention also aims at offering a device whose distal end
provides conditions for performing all the necessary operations, through the

surgical endoscope itself.
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Moreover, the invention aims at providing a device which allows
for coupling specific platforms for several functions, interchangeably.

Finally, the invention also intends to provide a surgical endosco-
pe which allows for exchanging specific platforms on its distal end, increasing
considerably the possibilities of use.

Description of the Drawings

In order to better understand the proposed invention, it is descri-
bed below, with references to the attached drawings, in which:

Figure 1 illustrates a prior art endoscope, in which it is possible to
view an insertion tube (10), a knob (4), a light guide (2), angling commands
(3), an eyepiece (1) and vertebra (60), as already known.

Figure 2 illustrates a detail of the distal end (12) of a prior art en-
doscope, with an operative channel with conventional caliber (20), objective
(40), air/water channel (80), light channel (90) and vertebra (60).

Figure 3 illustrates the surgical endoscope covered by the inven-
tion, in which it is possible to see the eyepiece (1), the light guide (2), the an-
gling commands (3), the knob (4), the working channels (5), the operation
section (6), the rocker arm support (7), the rocker arm (8), the cables (9), the
insertion tube (10), and the lever (11).

Figure 4 illustrates a detail of the knob (4), working channels (5),
operation section (6) and insertion tube (10).

Figure 5 illustrates the distal end of the surgical endoscope (12)
covered by the invention, in which it is possible to view: the vertebra (60), the
operative channel with conventional caliber (20), the special operative chan-
nel (30), the objective (40), the movable horizontal platform (50), the movable
vertical platform (70), air/water channel (80) and light channel by LEDS or
optical fibers (90).

Figure 6 illustrates the distal end (12) with the movable horizontal
platform (50) with lateral movement of angular displacement in relation with
the vertebra’s axis (60), according to arrow A.

Figure 7 illustrates the distal end (12) with the movable vertical

platform, with vertical movement of angular displacement in relation with the
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vertebra (60), as shown by arrow B.

Figure 8 illustrates the distal end (12) with the movable horizontal
platform (50) and the vertical platform (70), both performing their movements
according to arrows A an B, respectively.

Figure 9 illustrates the distal end (12), in a situation in which the
movable horizontal (50) and vertical (70) platforms are far from it, but con-
nected by their respective cables (9).

Figure 10 illustrates the way by which the cables (9) are fixed on
the movable horizontal platform (50).

Figure 11 illustrates the movable horizontal platform (50) far from
the distal end (12) and disconnected from the cables (9), to allow the repla-
cement thereof by another specific platform.

Figure 12 illustrates the endoscope of the present invention in an specific
embodiment in which the distal end (12) comprises two vertebras (60), ena-
bling it to perform double curvatures in all directions.

Description of the Invention

The surgical endoscope covered by the present invention is new
and inventive in the light of the prior art since it has three or more channels
for performing surgery operations or the like. Two of the channels have mo-
vement capability and are able to be independently commanded (one of them
being able to perform lateral movements up to 120 degrees and the other
being able to perform vertical movements up to 90 degrees of amplitude). It
is also important to note that one of the two channels which allows for mo-
vements has an increased diameter (3.8mm, instead of 2.8mm).

The proposed device is a surgical endoscope which allows for
coupling, interchangeably, specific platforms with diverse surgical functions,
such as suture, dissection, apprehension and cut, in a backward manner
(from back to front), among others. This capability is not achieved with the
endoscopes of the state of the art.

In essence, the endoscope of the present invention comprises a
hollow tubular body having a first end (also known as proximal end) and a

second end (also known as distal end). The proximal end is the one from
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which the endoscope is operated and the distal end is the one which is inser-
ted into the patient’s translumenal natural orifice.

The proximal end comprises a plurality of devices to allow the
operation of the endoscope by the surgeon, as follows:
- At least one eyepiece 1, to enable the operator to see inside the
body’s cavity;
- At least a light guide 2, to provide light inside the body’s cavity
(preferably LEDS, or an optical fiber);
- One or more angling commands 3, to enable the operator to per-
form the lateral movements (preferably up to 120 degrees of amplitude) and
vertical movements (preferably up to 90 degrees of amplitude).
- At least one knob 4, to permit the secure manipulation of the e-
quipment.
- One ore more working channels 5, operation section 6, rocker
arm supports 7, rocker arms 8, cables 9, to allow the remote operation of
medical or surgery accessories, and
- One insertion tube 10, and the lever 11.

Alternatively, the rocker arm supports 7, rocker arms 8 and be
replaced by rotary controls, or by any other device, with identical results.
The distal end 12 of the endoscope object of the present invention has a plu-
rality of new and inventive features, as described below:
- One insertion tube 10, and the lever 11, to enable the insertions
of the distal end into the body’s cavity and to make possible the operation of
the endoscope;
- A vertebra 60, which is the articulated element that enables the
correct positioning of the distal end inside patient’s body cavity;
- Two operative channels with conventional caliber 20, enabling
the positioning of a medical or a surgery device and its operation remotely by
the manipulation of the rocker arms 8 and cables 9 from the proximal end of
the endoscope;
- An special operative channel 30;

- An objective 40, to enable images from the interior of body’s ca-
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vity;

- An movable horizontal platform 50;

- An movable vertical platform 70,

- An air/water channel 80; and

- At least one light channel 90 (preferably LEDS, or optical fiber).

Contrarily to endoscopes of the prior art, the distal end 12 of the
surgical endoscope, object of the present invention, enables the interchange
of components, enabling the use of specific platiorms (medical or surgical
devices).

Although externally it may seem similar to the gastrointestinal
endoscopes currently at the market, the surgical endoscope covered by the
invention has essential differences, which allow for adjusting and adapting it
to the diagnostic and therapeutic handling of a certain organ or system.

In order to eliminate the need of placing parallel devices, the sur-

gical endoscope proposed has three operative channels (20, 30), the menti-
oned two operative channels 20 with conventional diameter of 2.8mm and
the special operative channel 30 with a larger diameter of 3.8mm.
The special operative channel 30 with larger diameter allows for moving an
accessory placed inside it, enables lateral movement, produced by an mova-
ble horizontal platform 50 placed in the distal end 12, guided by the already
mentioned rocker arm 8, which is also a movable part coupled to the surgical
endoscope by cables (9) and a support (7), together with the knob (4).

Specifically, the distal end 12 defined at least one cavity or hole
140 inside which the medical or surgery device (or any other inserted acces-
sory) can be replaced by another one with specific purposes, as may be the
case of a stone grinder or a suture device (see figure 11).

When the endoscope is not in use, the accessory (medical or
surgety device, stone grinder, suture device, etc.) keeps positioned inside the
cavity 140, but can be positioned outside the cavity when the endoscope is
being operated (i.e., when, inside the stomach, the suture device is used to
make a suture.

Another advantageous characteristic of the present endoscope is



10

15

20

25

30

WO 2010/003208 PCT/BR2009/000203

that the accessory positioned at the cavity 140 can be replaced before it is
positioned inside patient’s hole. Before or during the endoscopic procedure,
the surgeon/operator can replace the already positioned device or change
the device by just removing the former one from the cavity 140 and, subse-
quently, positioning the desired new device into the cavity. This procedure
can be performed without the need of use of the channel itself, that is to say,
it is not necessary to remove and insert the device through the channel
20,30. In other words, the change of devices can be made externally, directly
at the distal end 12.

It is also important to note that, whatever is the device replaced, it keeps in-
side the cavity 140 when the endoscope is guided through the patient’s body’
orifice.

One of the two channels with conventional diameter 20 has verti-
cal movement, of a bit less than 90 degrees, triggered by a specific device.
The other channel 20 has no movements.

The Special operative channel 30 has a horizontal movement,
also triggered by a specific device, of around 120 degrees. The horizontal
movement is performed by a horizontal platform 50 with functional accessori-
es, inserted into the channel 30.

The surgical endoscope covered by the invention has a total di-
ameter which is larger than that of conventional ones with larger calibers (su-
ch as the colonoscopies), at the approximate rate of 1mm.

The endoscope comprises a hollow tubular and flexible insertion
tube 10 having two extremities. The distal end 12 is positioned adjacent to a
first extremity, and the proximal end is adjacent to its other extremity, placed
together with the knob 4 and the other aiready mentioned commands.

As already mentioned, light is preferably produced by means of
LEDS 90, discarding the traditional optical fiber beams for conducting light,
with uses space otherwise available for the channels, for example.

An objective 40 with sensor for capturing images obtains the i-
mages and sends them to a processor through appropriate wiring.

The channels’ horizontal and vertical movement capability, as
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well as the possibility of replacement of medical devices externally and direc-
tly at the distal end 12 are extremely important features of the present en-
doscope, being new and having inventive step in relation to the endoscopes
from the state of the art, which merely have movements towards only one
direction, with the possibility of reversion, that is, at a vertical plane (which
suggests the idea of holding a segment of an organ and handle it without
moving the device).

The surgical endoscope has all the desirable features verified in
gastrointestinal endoscopes, such as excellent vision, the presence of an
insufflation channel and working channel, flexibility.

In a preferred embodiment, the vertebra 60 has one point of arti-
culation, enabling “U” movements and backward movement in all directions,
when the device takes on the shape of “J” in four directions and positions
(up, down, right, left and combinations thereof). As a general rule, said mo-
vements are achieved by means of the movement of the shortening of a ca-
ble fixed to a movable end at the proximal end, together with the correspon-
ding movement of elongating another cable, by means of a manual control.

However, the mere four movements can eventually be insuffici-
ent in some surgical procedures and hence, alternatively, an endoscope ha-
ving two vertebras 60, is also enclosed in the scope of protections of the pre-
sent set of claims. The use of two vertebras enables the endoscope to per-
form double curvatures in all directions, what can eventually be an advantage
in some surgical procedures. Therefore, the endoscope distal segment acqui-
res a “S” shape. In this case, additional controls can be provided to enable
the performance of the correct movements, otherwise this is not an advanta-
geous feature.

Preferably, the second vertebra 60 contains, at least, six additio-
nal cables for fixation and control, allowing conjugated movements in diffe-
rent directions.

The specific construction with two vertebras 60, as well the cons-
truction of the additional controls may vary considerably without excluding the

endoscope of the scope of protection of the present claims. This feature, ho-
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wever, is merely optional.

As a result, unlike the conventional endoscopes, which generally
have one command for the movements of the tip and opening for the working
channel, the surgical endoscope proposed by the invention was projected to
allow for opening additional channels and commands for the movements.
Said additional channels can be positioned laterally or proximally, or at any
other desired position.

With respect to the knob 4, it is an essential item of the surgical
endoscope and is comprised by a metal block, projected especially to receive
the new existing commands.

Therefore, the surgical endoscope proposed by the invention he-
rein is defined by the following set of claims.
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CLAIMS
1. SURGICAL ENDOSCOPE to perform surgical operations preferably
by opening in translumenal organs, having at least three operative channels
(20, 30), characterized in that the distal end (12) of at least one of them, mo-
vable platforms (50, 70) with functional accessories are instalied, from distal
to proximal direction, interchangeably.
2. SURGICAL ENDOSCOPE to perform surgical operations preferably

by perforation in translumenal organs, according to claim 1, characterized in

that at least one special operative channel (30) has a diameter which is lar-
ger than the others (20).
3. SURGICAL ENDOSCOPE to perform surgical operations preferably

by perforation in translumenal organs, according to claim 2, characterized in

that the special operative channel (30) debouches at a horizontal movable
platform (50) which allows for performing back-and-forth movements, as well
as angular movements at the horizontal plane.

4. SURGICAL ENDOSCOPE to perform surgical operations preferably

by perforation in translumenal organs, according to claim 2, characterized in

that said special operative channel (30) has a diameter ranging from 1.2mm
1o 3.8mm.
5. SURGICAL ENDOSCOPE to perform surgical operations preferably

by perforation in translumenal organs, according to claim 3, characterized in

that the movements of said movable horizontal platform (50) are commanded
by a rocker arm (8).
6. SURGICAL ENDOSCOPE to perform surgical operations preferably

by perforation in translumenal organs, according to claim 5, characterized in

that said movable horizontal platform (50) can be interchanged by horizontal
platforms with specific functions such as section, suture, apprehension, dis-
section, hemostasis and lithotripsy.

7. SURGICAL ENDOSCOPE to perform surgical operations preferably

by perforation in translumenal organs, according to claim 2, characterized in

that one of the operative channels with smaller diameter (20) debouches at a

movable vertical platform (70) which allows for performing angular move-
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ments at the vertical plane.

8. SURGICAL ENDOSCOPE to perform surgical operations preferably
by perforation in translumenal organs, according to claim 7, characterized in
that the movement of said movable vertical platform (70) is commanded by a
lever (11).

9. SURGICAL ENDOSCOPE to perform surgical operations preferably

by perforation in translumenal organs, according to claim 8, characterized in

that said movable vertical platform (70) can be interchanged by vertical plat-
forms with specific functions for sectioning, suturing, apprehending, dissec-
ting, performing hemostasis and lithotripsy.

10. SURGICAL ENDOSCOPE to perform surgical operations preferably

by perforation in translumenal organs, according to claim 9, characterized in

that said movable horizontal and vertical platforms (50, 70) can be detached
from the commanding cables (9) at the distal end (12) and are removed by

the proximal end, facilitating the disinfection of the entire set.
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