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7) ABSTRACT

A device to direct an endoscope to follow a surgical instru-
ment during laparoscopic surgery, comprising an automated
assistant mechanically interconnected to the endoscope, and
at least one wireless transmitter with at least one operating
key, where the wireless transmitter is in communication with
a wireless receiver. The wireless receiver is in communica-
tion with the wireless receiver and with the automated
assistant. The automated assistant can load surgical instru-
ment spatial locating software and automated assistant
maneuvering software and can provide a visual onscreen
depiction of the field of view, including any surgical instru-
ments therein. Depression of an operating key selects an
instrument, which is then automatically followed by the
endoscope. The operating key can be attached to an instru-
ment or can be freestanding.
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DEVICE AND METHODS OF IMPROVING
LAPAROSCOPIC SURGERY

FIELD OF THE INVENTION

[0001] The present invention generally relates to means
and methods for improving the interface between the sur-
geon and the operating medical assistant or between the
surgeon and an endoscope system for laparoscopic surgery.
Moreover, this present invention discloses a device useful
for controlling an endoscope system for laparoscopic sur-
gery, in which the endoscope is inserted through a small
incision into the body’s cavities.

BACKGROUND OF THE INVENTION

[0002] In laparoscopic surgery, the surgeon performs the
operation through small holes using long instruments and
observing the internal anatomy with an endoscope camera.
The endoscope is conventionally held by a camera human
assistant (i.e. operating medical assistant) since the surgeon
must perform the operation using both hands. The surgeon
performance is largely dependent on the camera position
relative to the instruments and on a stable image shown at
the monitor. The main problem is the difficulty for the
operating medical assistant to hold the endoscope steadily,
keeping the scene upright.

[0003] Laparoscopic surgery is becoming increasingly
popular with patients because the scars are smaller and their
period of recovery is shorter. Laparoscopic surgery requires
special training of the surgeon or gynecologist and the
theatre nursing staff. The equipment is often expensive and
not available in all hospitals.

[0004] During laparoscopic surgery it is often required to
shift the spatial placement of the endoscope in order to
present the surgeon with the optimal view. Conventional
laparoscopic surgery makes use of either human assistants
that manually shift the instrumentation or alternatively
robotic automated assistants. Automated assistants utilize
interfaces that enable the surgeon to direct the mechanical
movement of the assistant, achieving a shift in the camera
view.

[0005] U.S. Pat. No. 6,714,841 discloses an automated
camera endoscope in which the surgeon is fitted with a head
mounted light source that transmits the head movements to
a sensor, forming an interface that converts the movements
to directions for the mechanical movement of the automated
assistant. Alternative automated assistants incorporate a
voice operated interface, a directional key interface, or other
navigational interfaces. The above interfaces share the fol-
lowing drawbacks:

[0006] a. Single directional interface that provide lim-
ited feedback to the surgeon

[0007] b. Cumbersome serial operation for starting and
stopping movement directions that requires the sur-
geon’s constant attention, preventing the surgeon from
keeping the flow of surgical procedure.

[0008] Research has suggested that these systems divert
the surgeons focus from the major task at hand. Therefore
technologies assisted by magnets and image processing have
been developed to simplify interfacing control. However
these improved technologies still fail to address another
complicating interface aspect of laparoscopic surgery, they
do not allow the surgeon to signal to both the automated
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assistant and to human assistants or to surgical colleagues ,
which instrument his attention is focused on.

[0009] Hence, there is still a long felt need for a improving
the interface between the surgeon and an endoscope system,
surgical colleagues or human assistants for laparoscopic

surgery.
SUMMARY OF THE INVENTION

[0010] Tt is one object of the present invention to disclose
a device useful for the surgeon and the automated assistant
interface, and/or said surgeon and the operating medical
assistant interface, during laparoscopic surgery; wherein
said device is adapted to control and/or direct said auto-
mated endoscope assistant to focus said endoscope on the
desired instrument of said surgeon; further wherein said
device is adapted to focus said operating medical assistant
on said desired instrument of said surgeon.

[0011] It is another object of the present invention to
disclose the device as defined above, wherein said device
additionally comprising:

[0012] a. at least one wireless transmitter with at least
one operating key;

[0013] ©b. at least one wireless receiver;

[0014] c. at least one conventional laparoscopy com-
puterized system; said conventional laparoscopy com-
puterized system is adapted to load a surgical instru-
ment spatial locating software, and an automated
assistant maneuvering software; said locating software
enables a visual response to the depression of said at
least one key on said wireless transmitter; said maneu-
vering software enables the movement of said endo-
scope; and

[0015] d. at least one video screen.

[0016] It is another object of the present invention to
disclose the device as defined above, wherein each said
instrument is fitted with a wireless transmitter.

[0017] It is another object of the present invention to
disclose the device as defined above, wherein said wireless
transmitter is freestanding.

[0018] It is another object of the present invention to
disclose the device as defined above, wherein said wireless
transmitter is adapted to locate the position of each instru-
ment.

[0019] It is another object of the present invention to
disclose the device as defined above, wherein said selection
of said desired instrument is confirmed by clicking on said
at least one key.

[0020] It is another object of the present invention to
disclose the device as defined above, wherein said selection
of said desired instrument is confirmed by depression of said
at least one key on said wireless transmitter.

[0021] It is another object of the present invention to
disclose the device as defined above, wherein said depres-
sion of said at least one key is a prolonged depression.
[0022] It is another object of the present invention to
disclose a method useful for surgeon and the automated
assistant interface, and/or said surgeon and the operating
medical assistant interface, during laparoscopic surgery. The
method comprises step selected inter alia from (a) obtaining
a device as defined above; (b) selecting said desired instru-
ment; and (c) displaying said desired instrument on a screen;
wherein said device controlling and/or directing said auto-
mated endoscope assistant and thereby focusing said endo-
scope on said desired instrument of said surgeon.
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[0023] Tt is another object of the present invention to
disclose the method as defined above, additionally compris-
ing the step of confirming by the selection of said desired
instrument.

[0024] It is another object of the present invention to
disclose the method as defined above, additionally compris-
ing the step of extracting said desired instrument form said
screetl.

[0025] Tt is another object of the present invention to
disclose the method as defined above, additionally compris-
ing the step of instructing said automated assistant to focus
said endoscope on said desired instrument.

[0026] It is another object of the present invention to
disclose the method as defined above, wherein said step of
selecting said desired instrument additionally comprising
the steps of (a) depressing of said at least one key on said
wireless transmitter; (b) transmitting a generic code to said
receiver; (¢) communicating said signal to the computer.

[0027] It is another object of the present invention to
disclose the method as defined above, wherein said step of
selecting said desired instrument additionally comprising
the step confirming the selection of said desired instrument
by clicking on said at least one key.

[0028] It is another object of the present invention to
disclose the method as defined above, wherein said step of
selecting said desired instrument additionally comprising
the step confirming the selection of said desired instrument
by a prolonged depression on said at least one key.

[0029] It is another object of the present invention to
disclose the method as defined above, additionally compris-
ing the step of re-selecting said desired instrument until said
desired instrument is selected.

[0030] It is another object of the present invention to
disclose the method as defined above, additionally compris-
ing the step of identifying each of said instruments to said
computerized system.

[0031] It is another object of the present invention to
disclose the method as defined above, additionally compris-
ing the step of attaching said wireless transmitter to said
surgical instrument.

[0032] It is another object of the present invention to
disclose the method as defined above, additionally compris-
ing the step of matching each transmitted code from said
depressed wireless transmitter to said surgical instrument.

[0033] It is another object of the present invention to
disclose the method as defined above, wherein said step of
matching each transmitted code additionally comprising the
step of storing said matching database on a computer.

[0034] It is another object of the present invention to
disclose the method as defined above, additionally compris-
ing the step of signing said surgical instrument by a tem-
porary onscreen graphic symbol and presenting upon the
onscreen depiction of the surgical instrument.

[0035] It is another object of the present invention to
disclose the method as defined above, additionally compris-
ing the step of continuously displaying said selection
graphic symbol.

[0036] It is still an object of the present invention to
disclose the method as defined above, wherein the selection
of the surgical instrument is signified by a continuous
onscreen graphic symbol presented upon the onscreen depic-
tion of the surgical instrument.
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[0037] Tt is lastly an object of the present invention to
disclose the method as defined above, additionally compris-
ing the step of calculating the position of each said instru-
ment.

BRIEF DESCRIPTION OF THE FIGURES

[0038] In order to understand the invention and to see how
it may be implemented in practice, and by way of non-
limiting example only, with reference to the accompanying
drawing, in which

[0039] FIG. 1 is a general schematic view of an enhanced
interface laparoscopic system that relies on a single wireless
code signal to indicate the instrument on which to focus the
endoscope constructed in accordance with the principles of
the present invention in a preferred embodiment thereof;
[0040] FIG. 2 is a general schematic view of an enhanced
interface laparoscopic system that relies on at least two
wireless signals to indicate the instrument on which to focus
the endoscope;

[0041] FIG. 3 is a schematic view of the method in which
the single wireless code signal choice instrumentation focus
is represented on the viewing apparatus;

[0042] FIG. 4 is a schematic view of the method in which
multiple wireless code signal choice of instrumentation is
operated,

[0043] FIG. 5 represents the relative position of each tool
in respect to the mechanism;

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0044] The following description is provided, alongside
all chapters of the present invention, so as to enable any
person skilled in the art to make use of the invention and sets
forth the best modes contemplated by the inventor of car-
rying out this invention. Various modifications, however,
will remain apparent to those skilled in the art, since the
generic principles of the present invention have been defined
specifically to provide means and methods for improving the
interface between the surgeon and an endoscope system for
laparoscopic surgery.

[0045] The present invention can be also utilized to
improve the interface between the surgeon and the operating
medical assistant and/or the surgeon colleagues. Moreover,
the present invention can be also utilized to control and/or
direct an automated endoscope assistant to focus the endo-
scope to the desired instrument of the surgeon. Furthermore,
the device is adapted to focus the operating medical assistant
on the desired instrument of the surgeon.

[0046] The term “conventional laparoscopy computerized
system” refers herein to system or/software conventionally
used in the market such as Lapman, Endo assist or AESOP.
[0047] In preferred embodiment of the invention a single
wireless emission code is utilized and choice is achieved by
a visible graphic representation upon the conventional view-
ing screen.

[0048] In another preferred embodiment each instrument
is fitted with a unique code wireless transmitter, and selec-
tion is achieved by depressing its button.

[0049] The present invention discloses also a device
joined with conventional camera assisted laparoscopic sur-
gery systems comprising at least one wireless transmitter
that may or may not be attached to the maneuvering control
end of surgical instruments. Upon depression of at least one
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button on the transmitters either a generic or a unique code
is transmitted to a receiving device connected to a computer
that presents (e.g. displays) the selected surgical tool on a
connected video screen. Confirmation of the selection by the
depression of at least one button on wireless transmitter
transmits a code to the receiver connected to the computer
that instructs the automated surgical assistant to move the
endoscope achieving a view on the screen that is focused on
the selected instrument area.

[0050] It would thus be desirable to achieve a device that
allows the surgeon to identify to the laparoscopic computing
system as well as to surgical colleagues to which surgical
instrument attention is to be directed. By identifying the
surgical instrument by the laparoscopic computing system
the endoscope directs the view to the selected focus of
attention.

[0051] Therefore, in accordance with a preferred embodi-
ment of the present invention an enhanced interface lapa-
roscopy device is provided. The device comprising:

[0052] a. At least one wireless transmitter with at least
one operating key.

[0053] b. At least one wireless receiver.

[0054] c. at least one conventional laparoscopy com-
puterized system; said conventional laparoscopy com-
puterized system is adapted to load a surgical instru-
ment spatial locating software, and an automated
assistant maneuvering software; said locating software
enables a visual response to the depression of said at
least one key on said wireless transmitter; said maneu-
vering software enables the movement of said endo-
scope.

[0055] d. At least one video screen.

[0056] e. At least one automated assistant.

[0057] In a preferred embodiment of the enhanced inter-
face laparoscopy device the wireless transmitter or trans-
mitters are either freestanding or attached to the maneuver-
ing end of the surgical instruments and emit the same single
code that upon the depression of at least one key on them
emits a signal to the receiver that communicates with the
connected computer that displays a graphic symbol upon a
random choice of one of the onscreen surgical instruments
depicted or extracted by the computer on the screen. If
needed the surgeon repeats the depression of at least one key
resulting in a shift in the displayed graphic designator from
one onscreen depiction of surgical instrument to another
until the desired instrument is reached and thereby selected.
Subsequently the computer directs the automated assistant to
focus the endoscope on the desired instrument area.
[0058] 1In a further preferred embodiment the selection of
the instrument requires confirmation by varying the form of
click on at least one key, such as a prolonged depression.
Only upon confirmation is the computer authorized to
instruct the automated assistant to focus the endoscope on
the desired instrument area.

[0059] In another preferred embodiment of the invention
each relevant surgical instruments is fitted at its maneuver-
ing control end with a wireless transmitter with at least one
key that transmits a unique code. In the initial stage of the
procedure the surgeon identifies each of the instruments to
the computerized system by depressing at least one key on
each of the wireless transmitters fitted to the surgical instru-
ments and matching their characteristics with a prepared
database, thereby forming within the computerized system a
unique signature for each of the transmitters. Thereon, upon
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depression of at least one key on the wireless transmitter
attached to each surgical instrument, the receiver receives
the unique code communicates it to the computer that
identifies it with the preprogrammed signature and instructs
the automated assistant to move the endoscope so as to
achieve the desired focus.
[0060] In another preferred embodiment of the invention
each relevant surgical instruments is fitted at its maneuver-
ing control end with a wireless transmitter with at least one
key that transmits a unique code. While performing the
surgery procedure, whenever the surgeon inserts, a surgical
instrument at the first time, he signals by depressing at least
one key on each of the wireless transmitters fitted to the
surgical instruments.
[0061] Then the computer software identifies the instru-
ment, while it is being inserted, analyzes the characteristics
of the surgical instrument and keeps it in a database, thereby
forming within the computerized system a unique signature
for each of the transmitters. Thereon, upon depression of at
least one key on the wireless transmitter attached to each
surgical instrument, the receiver receives the unique code,
communicates it to the computer that identifies it with the
signature stored at the insertion step and instructs the
automated assistant to move the endoscope so as to achieve
the desired focus.
[0062] In a further preferred embodiment the selection is
signified on the connected screen by displaying a graphic
symbol upon the onscreen depiction of the surgical.
[0063] In a further preferred embodiment the selection is
confirmed by an additional mode of depression of at least
one key on the wireless transmitter, such as a prolonged
depression of the key, authorizing the computer to instruct
the automated assistant to change view provided by the
endoscope.
[0064] The device of the present invention has many
technological advantages, among them:

[0065] Simplifying the communication

between surgeon and mechanical assistants.
[0066] Seamless interaction with conventional comput-
erized automated endoscope systems.

interface

[0067] Simplicity of construction and reliability.
[0068] User-friendliness
[0069] Additional features and advantages of the inven-

tion will become apparent from the following drawings

and description.
[0070] Reference is made now to FIG. 1, which is a
general schematic view of an enhanced interface laparo-
scopic system comprising one or more button operated
wireless transmitters 12a, that may or may not be attached
to the maneuvering end of surgical instruments 176 and 17¢,
which once depressed aerially transmit a single code wave
14 through aerial 13 to connected receiver 11 that produces
a signal processed by computer 15 thereby assigning a
particular one of two or more surgical instruments 175 and
17¢ as the focus of the surgeons attention. Accordingly a
conventional automated endoscope 21 is maneuvered by
means of conventional automated arm 19 according to
conventional computational spatial placement software con-
tained in computer 15.
[0071] Reference is made now to FIG. 2, which is a
general schematic view of an enhanced interface laparo-
scopic system comprising one or more button operated
wireless transmitters 125 and 12¢ are attached respectfully
to the maneuvering means at the end of surgical instruments
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175 and 17¢, which once depressed aerially, each transmit a
unique code wave 145 and 14¢ through aerial 13 to con-
nected receiver 11 that produces a signal processed by
computer 15 thereby assigning a particular one of two or
more surgical instruments 175 and 17¢ as the focus of the
surgeons attention. Accordingly a conventional automated
endoscope 21 is maneuvered by means of conventional
automated arm 19 according to conventional computational
spatial placement software contained in computer 15.
[0072] Reference is made now to FIG. 3, which is a
schematic view of the method in which single wireless
signal code choice of instrumentation focus is achieved, by
means of video representation, 356 and 35c¢ of the actual
surgical instruments (not represented in FIG. 3) displayed by
graphic symbols. Wherein a light depression of the button on
generic code emitting wireless transmitter 12a transmits a
code that is received by receiver aerial 13 communicated
through connected receiver 11 to computer 15 that shifts the
graphically displayed symbol of choice 355 on video screen
30 from instrument to instrument until the required instru-
ment is reached. A prolonged depression of the button on
transmitter 12a confirms the selection thereby signaling
computer 15 to instruct the automated mechanical assistant
(not represented in FIG. 4) to move the endoscope (not
represented in FIG. 3) and achieving a camera view of the
instrument area on screen 30.

[0073] Reference is made now to FIG. 4, which is a
schematic view of the method in which multiple wireless
signal code choice of instrumentation focus is achieved, by
means of video representation 356 and 35¢ of the actual
surgical instruments (not represented in FIG. 4) displayed by
graphic symbols. Wherein when buttons on unique code
emitting wireless transmitters 125 and 12¢ attached respect-
fully to actual operational instruments (not represented in
FIG. 4) displays graphic symbol 355 on respectful video
representation 37b. A prolonged depression of the button on
transmitter 12b and 12¢ confirms the selection thereby
signaling computer 15 to instruct the automated mechanical
assistant (not represented in FIG. 4) to move the endoscope
(not represented in FIG. 4) and achieving a camera view of
the instrument area on screen 30.

[0074] In another embodiment of this invention, when a
prolonged depression of the buttons on transmitter 125 and
12¢ confirms the selection, the computer software analyze
the characteristics of the surgical instrument and stores it in
a database, thereby forming within the computerized system,
a database, used for matching between each transmitting
code and a surgical instrument.

[0075] From now on, when the surgeon presses again on
this button, the receiver that receives the transmitted code,
communicates it to the computer software that identifies the
code as a “known” code and matching it, to the known
parameters that were stored earlier in database of the sur-
gical tools, and extracts the surgical tool tip. When the
position tool tip is known, then the tracking software
instructs the automated assistant to move the endoscope so
as to achieve the desired focus.

[0076] Reference is made now to FIGS. 5 illustrating the
relative position of each tool. While performing the surgery,
the surgeon often changes the position of his tools and even
their insertion point. The wireless switches then may be use
to locate the relative angle in which each tool is being held
in respect to the camera holder mechanism. This is another
advantage of the system that is used to calculate the position

May 4, 2017

of the tool in the frame captured by the video camera. In that
manner the surgeon does not have to inform the system
where the insertion point of every tool is. The exact location
of the wireless switch is not measured: the information about
the relative positions of the tools in respect to each other
contains in most cases enough data for the software to
maintain the matching between the switches and the tools. In
this figure the positioning sensors of the system are placed
near or on the camera holder so the signals they receive can
be utilize in order to calculate the vectors V1 V2 .. . Vn
representing the range and the 3 angles needed to define a
point in a 3D space.

[0077] In order to realize a position and range system,
many well known technologies may be used. For example if
the switches emit wireless signals then an array of antennas
may be used to compare the power of the signal received at
each antenna in order to determine the angle of the switch
and it’s approximate range to the camera holder mechanism.
If the switch emits ultra sound wave then US microphones
can be used to triangulate the position of the switch. The
same is for light emitting switch.

1. A device useful for the surgeon and the automated
assistant interface, and/or said surgeon and the operating
medical assistant interface, during laparoscopic surgery;
wherein said device comprising:

a. an endoscope, mechanically interconnected to said

automated assistant;

b. at least one instrument;

¢. at least one wireless transmitter with at least one
operating key; said wireless transmitter and said at least
one operating key are interconnected to said at least one
instrument; said wireless transmitter is adapted to trans-
mit a signal once said at least one operating key is
pressed,

d. at least one wireless receiver; adapted to receive said
signal sent by said transmitter;

e. at least one conventional laparoscopy computerized
system in communication with said wireless receiver;
said conventional laparoscopy computerized system is
adapted to load a surgical instrument spatial locating
software, and an automated assistant maneuvering soft-
ware; said conventional laparoscopy computerized sys-
tem is adapted to provide a visual onscreen depiction of
said at least one instrument to be selected following a
depression of said at least one operating key;

f. at least one video screen;

wherein said device is adapted to control and to direct said
endoscope via said automated assistant on said instru-
ment to be selected.

2. The device according to claim 2, wherein each said

instrument is fitted with a wireless transmitter.

3. The device according to claim 2, wherein said wireless
transmitter is adapted to locate the position of each instru-
ment.

4. The device according to claim 2, wherein said selection
of said desired instrument is confirmed by clicking on said
at least one key.

5. The device according to claim 2, wherein said selection
of said desired instrument is confirmed by depression of said
at least one key on said wireless transmitter.

6. The device according to claim 1, wherein said depres-
sion of said at least one key is a prolonged depression.
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7. A surgical system comprising:

(a) at least one laparoscopic instrument;

(b) at least one wireless transmitter capable of being

activated to transmit a signal,

(¢) a computerized platform configured for tracking said

at least one laparoscopic instrument and being capable
of receiving said signal and identifying to a user a
laparoscopic instrument of said at least one laparo-
scopic instrument selected by manual activation of said
transmitter.

8. The system of claim 7, wherein said computerized
platform tracks said laparoscopic instrument selected upon
manual activation of said transmitter.

9. The system of claim 7, wherein said at least one
wireless transmitter is attached to said at least one laparo-
scopic instrument.

10. The system of claim 7, wherein said at least one
wireless transmitter is freestanding.

11. The system of claim 7, wherein said identifying to said
user said laparoscopic instrument is effected via a visual
depiction of said laparoscopic instrument on a display.

12. The system of claim 7, further comprising an auto-
mated assistant in communication with said computerized
platform for controlling the position of an endoscopic cam-
era.

13. The system of claim 12, wherein said computerized
platform is adapted to (a) track said laparoscopic instrument
selected using image information received from said endo-
scopic camera; and, (b) instruct the automated assistant to
move said endoscopic camera to follow the movement of
said laparoscopic instrument selected.

14. The system of claim 12, wherein said computerized
platform controls said automated assistant.

15. The system of claim 11, wherein said computerized
platform visually identifies said laparoscopic instrument to
said user upon manual activation of said transmitter.
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16. A surgical system comprising:

(a) at least one laparoscopic instrument;

(b) at least one wireless transmitter capable of being
activated to transmit a signal;

(c) a computerized platform configured for tracking said
at least one laparoscopic instrument and being capable
of receiving said signal associated with said at least one
laparoscopic instrument selected by manual activation
of said transmitter.

17. The system of claim 16, wherein said computerized
platform tracks said laparoscopic instrument selected upon
manual activation of said transmitter.

18. The system of claim 16, wherein said at least one
wireless transmitter is attached to said at least one laparo-
scopic instrument.

19. The system of claim 16, wherein said at least one
wireless transmitter is freestanding.

20. The system of claim 16, wherein said identifying to
said user said laparoscopic instrument is effected via a visual
depiction of said laparoscopic instrument on a display.

21. The system of claim 16, further comprising an auto-
mated assistant in communication with said computerized
platform for controlling the position of an endoscopic cam-
era.

22. The system of claim 21, wherein said computerized
platform is adapted to (a) track said laparoscopic instrument
selected using image information received from said endo-
scopic camera; and, (b) instruct the automated assistant to
move said endoscopic camera according to movement of
said laparoscopic instrument selected.

23. The system of claim 21, wherein said computerized
platform controls said automated assistant.

24. The system of claim 21, wherein said computerized
platform visually identifies said laparoscopic instrument to
said user upon manual activation of said transmitter.
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