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Description
FIELD OF THE INVENTION

[0001] The present invention generally relates to
means for improving the interface between the surgeon
and the operating medical assistant or between the sur-
geon and an endoscope system for laparoscopic surgery.
Moreover, this present invention discloses a wearable
interface for enhancing the control of an endoscope sys-
tem during laparoscopic surgery.

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 hu-
man camera assistant (i.e. operating medical assistant)
since the surgeon must perform the operation using both
hands. The surgeon’s performance is largely dependent
on the camera’s position relative to the instruments and
on a stable image shown in the monitor. The main prob-
lem is that it is difficult for the operating medical assistant
to hold the endoscope steady, 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 for the surgeon or gynecologist
and the theatre nursing staff. The equipment is often ex-
pensive and is 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 an optimal view. Convention-
al laparoscopic surgery makes use of either human as-
sistants who manually shift the instrumentation or, alter-
natively, robotic automated assistants. Automated as-
sistants utilize interfaces that enable the surgeon to direct
the mechanical movement of the assistant, achieving a
shift in the camera view.

[0005] US patent 6,714,841 discloses an automated
camera endoscope in which the surgeon is fitted with a
head mounted light source that transmits the head move-
ments to a sensor, forming an interface that converts the
movements to directions for the mechanical movement
ofthe automated assistant. Alternative automated assist-
ants incorporate a voice operated interface, a directional
key interface, or other navigational interfaces. The above
interfaces share the following drawbacks:

a. A single directional interface that provides limited
feedback to the surgeon

b. A 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 the surgical procedure.

10

15

20

25

30

35

40

45

50

55

[0006] Researchhassuggested thatthese systems di-
vert the surgeon’s 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, in that they do not allow the sur-
geon to signal to automated assistants, to human assist-
ants or to surgical colleagues which instrument his atten-
tion is focused on.

[0007] Hence,thereisstillalongfeltneedforimproving
the interface between the surgeon and an endoscope
system, surgical colleagues or human assistants for
laparoscopic surgery.

[0008] US patent application published US
2008/0091302 A1 relates to an interface laparoscopy de-
vice in accordance with the preamble of appended claim
1.

[0009] EP patent application published EP 1 253 509
A1 relates to an interface laparoscopy device in accord-
ance with the preamble of appended claim 1.

[0010] DE patent application published DE 10 2007
022 120 A1 relates to a gripping operating device for
surgical applications.

SUMMARY OF THE INVENTION

[0011] The main object of the present invention is to
provide an enhanced interface laparoscopy device in ac-
cordance with appended independent claim 1 and ap-
pended dependent claims 2-4.

[0012] It is one object of the present invention to pro-
vide an enhanced interface laparoscopy device, compris-

ing:

a. at least one endoscope, mechanically intercon-
nected to said automated assistant; said automated
assistant is adapted to maneuver said endoscope to
a desired location;

b. at least one instrument;

c. atleast one wearable operator comprising at least
one wireless transmitter, adapted to transmit a signal
once said atleastone wearable operatoris activated;
said at least one wearable operator is in communi-
cation with said- at least one of said instrument;

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

e. at least one laparoscopy computerized system, in
communication with said wireless receiver, adapted
to provide avisual onscreen depiction of said at least
oneinstrumentto be selected following the activation
of said at least one wearable operator; and,

f. at least one video screen;
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wherein said device is adapted to control and to direct
said endoscope via said laparoscopy computerized sys-
tem and said automated assistant on said instrument to
be selected following the activation of said at least one
wearable operator; wherein said at least one operator is
wearable, and wherein said wearable operator compris-
es a body having at least two portions partially overlap-
ping each other; said two portions are adapted to grasp
and hold either said instrument there-between, such that
a tight-fit coupling between said two portions and said
instrument is obtained,

wherein one of the two portions is provided with a unidi-
rectional or a two-way direction catch, such that the one
ofthe two portions is adapted to be linearly moved relative
to the other of the two portions.

[0013] It is another object of the present invention to
provide the device as defined above, wherein said com-
munication between said atleast one wearable operators
and said instrument is either wire or wirelessly coupl ing.
[0014] It is another object of the present invention to
provide the device as defined above, wherein said device
is adapted to control and to direct said endoscope via
said laparoscopy computerized system and said auto-
mated assistant on said instrument to which said activat-
ed wearable operator is coupled.

[0015] It is another object of the present invention to
provide the device as defined above, wherein said wear-
able operator is worn by said surgeon on a predetermined
body part, wherein said predetermined body part is se-
lected from a group consisting of the hand of said sur-
geon, at least one of the fingers of said surgeon, and any
combination thereof; further wherein the shape of said
wearable operator is selected from a group consisting of
aring, a bracelet and any combination thereof.

[0016] It is another object of the present invention to
provide the device as defined above, wherein said wear-
able operator is coupled to a predetermined location on
said instrument by means of an adaptor.

[0017] It is another object of the present invention to
provide the device as defined above, wherein said wear-
able operator is adjustable so as to fit said predetermined
location of said different instruments, each of which is
characterized by a different size and shape.

[0018] It is another object of the present invention to
provide the device as defined above, wherein said wear-
able operator comprises a body having two portions par-
tially overlapping each other; said two portions are adapt-
ed to grasp and hold either said instrument there-be-
tween, such that a tight-fit coupling between said two
portions and said instrument is obtained.

[0019] It is another object of the present invention to
provide the device as defined above, wherein one of said
two portions is rotationally movable relative to the other,
such that when said wearable operator is coupled to said
instrument, fine-tuned movement

[0020] It is another object of the present invention to
provide the device as defined above, wherein said wire-
less transmitter is freestanding.
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[0021] It is another object of the present invention to
provide the device as defined above, wherein each of
said at least one instrument is fitted with at least one of
said wireless transmitters.

[0022] It is another object of the present invention to
provide the device as defined above, wherein said wire-
less transmitter is adapted to locate the position of at
least one of said instruments.

[0023] It is another object of the present invention to
provide the device as defined above, wherein a selection
of said at least one instrument is obtained by clicking on
said at least one wearable operator.

[0024] It is another object of the present invention to
provide the device as defined above, wherein the activa-
tion of said at least one wearable operator is obtained by
depression on the same, voice activating the same, pro-
longed depression on the same, double clicking on the
same and any combination thereof.

[0025] It is another object of the present invention to
provide the device as defined above, wherein said lapar-
oscopy computerized system directs said endoscope by
using image information shown on said video screen
without said help of assistants.

[0026] It is another object of the present invention to
provide the device as defined above, wherein said con-
ventional laparoscopy computerized system comprises
at least one surgical instrument spatial location software,
adapted to locate the 3D spatial position of said at least
one instrument further wherein said conventional lapar-
oscopy computerized system comprises at least one au-
tomated assistant maneuvering system; said automated
assistant maneuvering system is coupled to said endo-
scope and is adapted to direct said endoscope to said at
least one instrument, said instrument selected following
the activation of said at least one wearable operator.
[0027] It is another object of the present invention to
provide the device as defined above, wherein each trans-
mitted signal from said wearable operator and said wire-
less transmitter is matched to at least one of said instru-
ments.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0028] 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 carrying out this invention. Various modifications, how-
ever, willremain apparent to those skilled in the art, since
the generic principles of the present invention have been
defined specifically to provide means for improving the
interface between the surgeon and an endoscope system
for laparoscopic surgery.

[0029] The presentinvention provides a wearable user
interface operator (referred to also as the 'wearable op-
erator’).

[0030] Accordingtooneembodiment, the wearable us-
er interface is attached to the operating tool.
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[0031] Accordingtoanotherembodiment, the interface
is linked/attached to a predetermined body part of the
surgeon. Said body part is selected from a group con-
sisting of: the hand of the surgeon, at least one of the
fingers of the surgeon, the thigh of the surgeon, the neck
of the surgeon, at least one of the legs of the surgeon,
the knee of the surgeon, the head of the surgeon and
any combination thereof.

[0032] The present invention can be also utilized to
improve the interface between the surgeon and the op-
erating medical assistant and/or the surgeon’s col-
leagues. Moreover, the present invention can be also
utilized to control and/or direct an automated endoscope
assistant to focus the endoscope on the desired instru-
ment of the surgeon via output from the wearable oper-
ator, said output controlled by the surgeon. Furthermore,
the device is adapted to direct the operating medical as-
sistant to focus on the desired instrument of the surgeon.
[0033] According to another embodiment of the
present disclosure, a wearable operator is provided. The
wearable operator comprising:

a. at least two portions at least partially overlapping
each other; said two portion are adapted to rotate
and tilt relative to each other;

b. atleast one wireless transmitter, adapted to trans-
mit a signal once said at least one wearable operator
is activated.

[0034] It is another object of the present disclosure to
provide the system as defined above, wherein said at
least one wireless transmitter is attached to said at least
one laparoscopic instrument.

[0035] It is another object of the present disclosure to
provide the system as defined above, wherein said iden-
tifying to said user of said laparoscopic instrument is ef-
fected via a visual depiction of said laparoscopic instru-
ment on a display.

[0036] It is another object of the present disclosure to
provide the system as defined above, further comprising
an automated assistant for controlling an endoscopic
camera.

[0037] Itis another object of the present disclosure to
provide the system as defined above, wherein said com-
puterized platform tracks said laparoscopic instrument
using image information received from said endoscopic
camera.

[0038] It is another object of the present disclosure to
provide the system as defined above, wherein said com-
puterized platform controls said automated assistant.
[0039] It is another object of the present disclosure to
provide the system as defined above, wherein said com-
puterized platform visually identifies said laparoscopic
instrument to said user upon activation of said transmit-
ter.

[0040] It is another object of the present disclosure to
provide the system as defined above, wherein at least
one of said wearable operators is either wire or wirelessly
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coupled to said at least one of said laparoscopic instru-
ments.

[0041] It is another object of the present disclosure to
provide the system as defined above, wherein said com-
puterized platform is adapted to track and to identify said
laparoscopic instrument to which said wearable operator
is coupled.

[0042] It is another object of the present disclosure to
provide the system as defined above, wherein said wear-
able operator is worn by said surgeon on a predetermined
body part.

[0043] It is another object of the present disclosure to
provide the system as defined above, wherein said pre-
determined body partis selected from a group consisting
of the hand of said surgeon, at least one of the fingers
of said surgeon, the thigh of said surgeon, the neck of
said surgeon, at least one of the legs of said surgeon,
the knee of said surgeon, the head of said surgeon and
any combination thereof.

[0044] It is another object of the present disclosure to
provide the system as defined above, wherein the shape
of said wearable operator is selected from a group con-
sisting of a ring, a bracelet and any combination thereof.
[0045] It is another object of the present disclosure to
provide the system as defined above, wherein said wear-
able operator is coupled to a predetermined location on
said instrument by means of an adaptor.

[0046] It is another object of the present disclosure to
provide the system as defined above, wherein said wear-
able operatoris adjustable so as to fit said predetermined
location of said different instruments, each of which is
characterized by a different size and shape.

[0047] Itis another object of the present disclosure to
provide the system as defined above, wherein said wear-
able operator comprises a body having at least two por-
tions at least partially overlapping each other; said two
portions are adapted to grasp and hold either said instru-
ment or said predetermined body part there-between,
such that a tight-fit coupling between said two portions
and said instrument or said predetermined body part is
obtained.

[0048] It is another object of the present disclosure to
provide the system as defined above, wherein one of
said two portions is rotationally movable relative to the
other, such that when said wearable operator is coupled
to said instrument, fine-tuned movement of said two body
portions is obtainable so as to provide said tight-fit cou-
pling between said two portions and said instrument or
said predetermined body part.

[0049] It is another object of the present disclosure to
provide the system as defined above, wherein said two
portions are rotationally movable relative to each other,
such that when said wearable operator is coupled to said
instrument, fine-tuned movement of said two body por-
tions is obtainable so as to provide said tight-fit coupling
between said two portions and said instrument or said
predetermined body part.

[0050] It is another object of the present disclosure to
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provide the system as defined above, wherein said wear-
able operator comprises (a) at least one flexible and
stretchable strip; and, (b) loop-closing means adapted to
close aloop with said atleast one flexible and stretchable
strip; said at least one flexible and stretchable strip and
said loop-closing means are provided so as to fit said
wearable operator to at least one selected from a group
consisting of (a) said predetermined location of said dif-
ferent instruments; (b) said predetermined body part of
said surgeon, each of which is characterized by a differ-
ent size and shape.

[0051] It is another object of the present disclosure to
provide the system as defined above, wherein said flex-
ible and stretchable strip is made of material selected
from a group consisting of silicone, rubber and any com-
bination thereof.

[0052] It is another object of the present disclosure to
provide the system as defined above, wherein said loop-
closing means is at least one unidirectional catch through
which said flexible and stretchable strip is passed so as
to provide a loop.

[0053] It is another object of the present disclosure to
provide the system as defined above, wherein said loop-
closing means is atleast one peg around which said flex-
ible and stretchable strip is passed so as to provide aloop.
[0054] It is another object of the present disclosure to
provide the system as defined above, wherein said flex-
ible and stretchable strip is characterized by a varied
width along its length.

[0055] It is another object of the present disclosure to
provide the system as defined above, wherein said flex-
ible and stretchable strip is characterized by different sur-
face roughnesses along its length.

[0056] It is another object of the present disclosure to
provide the system as defined above, wherein said wire-
less transmitter is freestanding.

[0057] Itis another object of the present disclosure to
provide the system as defined above, wherein each of
said at least one laparoscopic instruments is fitted with
at least one of said wireless transmitters.

[0058] It is another object of the present disclosure to
provide the system as defined above, wherein said wire-
less transmitter is adapted to locate the position of at
least one of said laparoscopic instruments.

[0059] It is another object of the present disclosure to
provide the system as defined above, wherein selection
of said at least one laparoscopic instrument is confirmed
by activating said at least one wearable operator
[0060] It is another object of the present disclosure to
provide the system as defined above, wherein the acti-
vation of said at least one wearable operator is obtained
by depression on the same, voice activating the same,
prolonged depression on the same, double clicking on
the same and any combination thereof.

[0061] It is another object of the present disclosure to
provide the system as defined above, wherein said com-
puterized platform directs an endoscope to said laparo-
scopic instrument by using image information shown on
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a video screen without said help of assistants.

[0062] It is another object of the present disclosure to
provide the system as defined above, wherein each
transmitted signal from said wearable operator and said
wireless transmitter is matched to at least one of said
instruments.

[0063] It is another object of the present disclosure to
provide a method useful for the interface between a sur-
geon and an automated assistant; said method compris-
ing the step of:

a. obtaining a device comprising:

i. at least one desired laparoscopic instrument;
ii. at least one endoscope, mechanically inter-
connected to said automated assistant;

iii. at least one wearable operator comprising at
least one wireless transmitter;

iv. at least one wireless receiver;

v. at least one laparoscopy computerized sys-
tem loaded with (i) surgical instrument spatial
location software; (ii) automated assistant
maneuvering software; (iii) and, a software that
enables a visual onscreen depiction response
to the activation of said at least one wearable
operator; and,

vi. at least one video screen;

b. activating said wearable operator; thereby select-
ing a desired laparoscopic instrument and emitting
a signal;

c. receiving said signal by said receiver;

d. maneuvering said endoscope so as to focus said
endoscope on said desired laparoscopic instrument
of said surgeon; and,

e. displaying said desired instrument on a screen;
wherein said device is adapted to control and to di-
rect said endoscope via said laparoscopy computer-
ized system and said automated assistant on said
instrument to be selected following the activation of
said at least one wearable operator.

[0064] It is another object of the present disclosure to
provide the method as defined above, additionally com-
prising the step of manually or automatically activating
said wearable operator.

[0065] It is another object of the present disclosure to
provide the method as defined above, wherein said wire-
less transmitter is freestanding.

[0066] It is another object of the present disclosure to
provide the method as defined above, additionally com-
prising the step of attaching said at least one wireless
transmitter to said at least one desired laparoscopic in-
strument.

[0067] It is another object of the present disclosure to
provide the method as defined above, additionally com-
prising the step of identifying to said user of said desired
laparoscopic instrument; further wherein said step is ef-
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fected via a visual depiction of said laparoscopic instru-
ment on a display.

[0068] It is another object of the present disclosure to
provide the method as defined above, wherein said lapar-
oscopy computerized system tracks said laparoscopic
instrument using image information received from said
endoscopic camera.

[0069] It is another object of the present disclosure to
provide the method as defined above, wherein said lapar-
oscopy computerized system controls said automated
assistant.

[0070] It is another object of the present disclosure to
provide the method as defined above, wherein said lapar-
oscopy computerized system visually identifies said
laparoscopic instrument to said user upon activation of
said transmitter.

[0071] It is another object of the present disclosure to
provide the method as defined above, additionally com-
prising step of confirming the selection of said desired
instrument. It is another object of the present disclosure
to provide the method as defined above, wherein said
step of selecting said desired laparoscopic instrument
additionally comprises the steps of (a) activating weara-
ble operator; (b) transmitting a generic code to said re-
ceiver; (c) communicating said signal to a computer,
thereby operating said automated assistant.

[0072] It is another object of the present disclosure to
provide the method as defined above, wherein said step
of selecting said desired laparoscopic instrument addi-
tionally comprises the step of confirming the selection of
said desired laparoscopic instrument by clicking on said
wearable operator.

[0073] Itis another object of the present disclosure to
provide the method as defined above, wherein said step
of selecting said desired laparoscopic instrument addi-
tionally comprises the step confirming the selection of
said laparoscopic desired instrument by a prolonged de-
pression on said wearable operator.

[0074] It is another object of the present disclosure to
provide the method as defined above, additionally com-
prising the step of identifying each of said desired lapar-
oscopic instrument to said computerized system.
[0075] It is another object of the present disclosure to
provide the method as defined above, additionally com-
prising the step of attaching said wearable operator to
said laparoscopic instrument.

[0076] It is another object of the present disclosure to
provide the method as defined above, additionally com-
prising the step of matching each transmitted code from
said wearable operator and said wireless transmitter to
at least one of said laparoscopic instruments.

[0077] Itis another object of the present disclosure to
provide the method as defined above, additionally com-
prising step of either wire or wirelessly coupling at least
one of said wearable operators to said at least one of
said instruments.

[0078] It is another object of the present disclosure to
provide the method as defined above, additionally com-
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prising step of controlling and directing said endoscope
via said laparoscopy computerized system and said au-
tomated assistant on said desired laparoscopic instru-
ment to which said activated wearable operator is cou-
pled.

[0079] Itis another object of the present disclosure to
provide the method as defined above, additionally com-
prising step of wearing said wearable operator by said
surgeon on a predetermined body part.

[0080] It is another object of the present disclosure to
provide the method as defined above, additionally com-
prising step of selecting said predetermined body part
from a group consisting of the hand of said surgeon, at
least one of the fingers of said surgeon, the thigh of said
surgeon, the neck of said surgeon, at least one of the
legs of said surgeon, the knee of said surgeon, the head
of said surgeon and any combination thereof.

[0081] Itis another object of the present disclosure to
provide the method as defined above, additionally com-
prising step of selecting the shape of said wearable op-
erator from a group consisting of a ring, a bracelet and
any combination thereof.

[0082] It is another object of the present disclosure to
provide the method as defined above, additionally com-
prising step of coupling said wearable operator to a pre-
determined location on said instrument by means of an
adaptor.

[0083] It is another object of the present disclosure to
provide the method as defined above, additionally com-
prising step of adjusting said wearable operator so as to
fit said predetermined location of said different instru-
ments, each of which is characterized by a different size
and shape.

[0084] It is another object of the present disclosure to
provide the method as defined above, additionally com-
prising step of providing said wearable operator with a
body having at least two portions at least partially over-
lapping each other; said two portions are adapted to
grasp and hold either said instrument or said predeter-
mined body part there-between, such that a tight-fit cou-
pling between said two portions and said instrument or
said predetermined body part is obtained.

[0085] It is another object of the present disclosure to
provide the method as defined above, wherein one of
said two portions is rotationally movable relative to the
other, such that when said wearable operator is coupled
to said instrument, fine-tuned movement of said two body
portions is obtainable so as to provide said tight-fit cou-
pling between said two portions and said instrument or
said predetermined body part.

[0086] It is another object of the present disclosure to
provide the method as defined above, additionally com-
prising step of coupling wherein said two portions are
rotationally movable relative to each other, such that
when said wearable operator is coupled to said instru-
ment, fine-tuned movement of said two body portions is
obtainable so as to provide said tight-fit coupling between
said two portions and said instrument or said predeter-
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mined body part.

[0087] It is another object of the present disclosure to
provide the method as defined above, wherein said wear-
able operator comprises (a) at least one flexible and
stretchable strip; and, (b) loop-closing means adapted to
close aloop with said atleast one flexible and stretchable
strip; said at least one flexible and stretchable strip and
said loop-closing means are provided so as to fit said
wearable operator to at least one selected from a group
consisting of (a) said predetermined location of said dif-
ferent instruments; (b) said predetermined body part of
said surgeon, each of which is characterized by a differ-
ent size and shape.

[0088] It is another object of the present disclosure to
provide the method as defined above, additionally com-
prising step of providing said flexible and stretchable strip
to be made of material selected from a group consisting
of silicone, rubber and any combination thereof.

[0089] It is another object of the present disclosure to
provide the method as defined above, wherein said loop-
closing means is at least one unidirectional catch through
which said flexible and stretchable strip is passed so as
to provide a loop.

[0090] It is another object of the present disclosure to
provide the method as defined above, wherein said loop-
closing means is atleast one peg around which said flex-
ible and stretchable strip is passed so as to provide aloop.
[0091] It is another object of the present disclosure to
provide the method as defined above, wherein said flex-
ible and stretchable strip is characterized by a varied
width along its length.

[0092] It is another object of the present disclosure to
provide the method as defined above, wherein said flex-
ible and stretchable strip is characterized by different sur-
face roughnesses along its length.

[0093] It is another object of the present disclosure to
provide the method as defined above, wherein said wire-
less transmitter is freestanding.

[0094] It is another object of the present disclosure to
provide the method as defined above, wherein each of
said at least one instrument is fitted with at least one of
said wireless transmitters.

[0095] It is another object of the present disclosure to
provide the method as defined above, wherein said wire-
less transmitter is adapted to locate the position of at
least one of said instruments.

[0096] It is another object of the present disclosure to
provide the method as defined above, additionally com-
prising step of selecting said at least one instrument by
activating said at least one wearable operator.

[0097] Itis another object of the present disclosure to
provide the method as defined above, additionally com-
prising step of activating said at least one wearable op-
erator by depression on the same, voice activating the
same, prolonged depression on the same, double click-
ing on the same and any combination thereof.

[0098] It is another object of the present disclosure to
provide a method useful for the interface between a sur-
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geon and an automated assistant; said method compris-
ing the step of:

a. obtaining a surgical system comprising:

i. at least one laparoscopic instrument;

ii. at least one wearable operator comprising at
least one wireless transmitter capable of being
activated to transmit a signal;

iii. at least one a computerized platform config-
ured for tracking said at least one laparoscopic
instrument and being capable of receiving said
signal and identifying to a user a laparoscopic
instrument selected by activation of said trans-
mitter from said at least one laparoscopic instru-
ment; wherein said wearable operator is being
worn by the surgeon;

b. activating said wearable operator; thereby select-
ing a desired laparoscopic instrument and emitting
a signal;

c. receiving said signal by said receiver;

d. maneuvering an endoscope so as to focus the
same on said desired laparoscopic instrument of
said surgeon; and,

e. displaying said desired instrument on a screen;
wherein said system is adapted to control and to di-
rect said endoscope via said laparoscopy computer-
ized system and said automated assistant on said
instrument to be selected following the activation of
said at least one wearable operator.

[0099] Itis another object of the present disclosure to
provide the method as defined above, additionally com-
prising step of manually or automatically activating said
wearable operator.

[0100] It is another object of the present disclosure to
provide the method as defined above, additionally com-
prising step of tracking said laparoscopic instrument se-
lected upon activation of said transmitter by means of
said computerized platform.

[0101] Itis another object of the present disclosure to
provide the method as defined above, wherein said wire-
less transmitter is freestanding.

[0102] It is another object of the present disclosure to
provide the method as defined above, additionally com-
prising step of attaching said at least one wireless trans-
mitter to said at least one laparoscopic instrument.
[0103] Itis another object of the present disclosure to
provide the method as defined above, additionally com-
prising step of identifying to said user of said laparoscopic
instrument via a visual depiction of said laparoscopic in-
strument on a display.

[0104] It is another object of the present disclosure to
provide the method as defined above, additionally com-
prising step of providing an automated assistant for con-
trolling an endoscopic camera.

[0105] Itis another object of the present disclosure to
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provide the method as defined above, wherein said com-
puterized platform tracks said laparoscopic instrument
using image information received from said endoscopic
camera.

[0106] It is another object of the present disclosure to
provide the method as defined above, additionally com-
prising step of controlling said automated assistant by
means of said computerized platform.

[0107] Itis another object of the present disclosure to
provide the method as defined above, wherein said com-
puterized platform visually identifies said laparoscopic
instrument to said user upon activation of said transmit-
ter.

[0108] It is another object of the present disclosure to
provide the method as defined above, wherein at least
one of said wearable operators is either wire or wirelessly
coupled to said at least one of said laparoscopic instru-
ments.

[0109] Itis another object of the present disclosure to
provide the method as defined above, wherein said com-
puterized platform is adapted to track and to identify said
laparoscopic instrument to which said wearable operator
is coupled.

[0110] It is another object of the present disclosure to
provide the method as defined above, additionally com-
prising step of wearing said wearable operator by said
surgeon on a predetermined body part.

[0111] Itis another object of the present disclosure to
provide the method as defined above, wherein said pre-
determined body part is selected from a group consisting
of the hand of said surgeon, at least one of the fingers
of said surgeon, the thigh of said surgeon, the neck of
said surgeon, at least one of the legs of said surgeon,
the knee of said surgeon, the head of said surgeon and
any combination thereof.

[0112] It is another object of the present disclosure to
provide the method as defined above, wherein the shape
of said wearable operator is selected from a group con-
sisting of aring, a bracelet and any combination thereof.
[0113] Itis another object of the present disclosure to
provide the method as defined above, additionally com-
prising step of coupling said wearable operator to a pre-
determined location on said instrument by means of an
adaptor.

[0114] It is another object of the present disclosure to
provide the method as defined above, wherein said wear-
able operator is adjustable so as to fit said predetermined
location of said different instruments, each of which is
characterized by a different size and shape.

[0115] It is another object of the present disclosure to
provide the method as defined above, additionally com-
prising step of providing said wearable operator with a
body having at least two portions at least partially over-
lapping each other; said two portions are adapted to
grasp and hold either said instrument or said predeter-
mined body part there-between, such that a tight-fit cou-
pling between said two portions and said instrument or
said predetermined body part is obtained.
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[0116] It is another object of the present disclosure to
provide the method as defined above, wherein one of
said two portions is rotationally movable relative to the
other, such that when said wearable operator is coupled
to said instrument, fine-tuned movement of said two body
portions is obtainable so as to provide said tight-fit cou-
pling between said two portions and said instrument or
said predetermined body part.

[0117] Itis another object of the present disclosure to
provide the method as defined above, wherein said two
portions are rotationally movable relative to each other,
such that when said wearable operator is coupled to said
instrument, fine-tuned movement of said two body por-
tions is obtainable so as to provide said tight-fit coupling
between said two portions and said instrument or said
predetermined body part.

[0118] It is another object of the present disclosure to
provide the method as defined above, wherein said wear-
able operator comprises (a) at least one flexible and
stretchable strip; and, (b) loop-closing means adapted to
close aloop with said at least one flexible and stretchable
strip; said at least one flexible and stretchable strip and
said loop-closing means are provided so as to fit said
wearable operator to at least one selected from a group
consisting of (a) said predetermined location of said dif-
ferent instruments; (b) said predetermined body part of
said surgeon, each of which is characterized by a differ-
ent size and shape.

[0119] Itis another object of the present disclosure to
provide the method as defined above, wherein said flex-
ible and stretchable strip is made of material selected
from a group consisting of silicone, rubber and any com-
bination thereof.

[0120] It is another object of the present disclosure to
provide the method as defined above, wherein said loop-
closing means is at least one unidirectional catch through
which said flexible and stretchable strip is passed so as
to provide a loop.

[0121] Itis another object of the present disclosure to
provide the method as defined above, wherein said loop-
closing means is at least one peg around which said flex-
ible and stretchable strip is passed so as to provide aloop.
[0122] It is another object of the present disclosure to
provide the method as defined above, wherein said flex-
ible and stretchable strip is characterized by a varied
width along its length.

[0123] Itis another object of the present disclosure to
provide the method as defined above, wherein said flex-
ible and stretchable strip is characterized by different sur-
face roughnesses along its length.

[0124] Itis another object of the present disclosure to
provide the method as defined above, additionally com-
prising step of fitting each of said at least one laparo-
scopic instruments with at least one of said wireless
transmitters.

[0125] It is another object of the present disclosure to
provide the method as defined above, wherein said wire-
less transmitter is adapted to locate the position of at
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least one of said laparoscopic instruments.

[0126] It is another object of the present disclosure to
provide the method as defined above, additionally com-
prising step of confirming a selection of said at least one
laparoscopic instrument by clicking on said at least one
wearable operator It is another object of the present dis-
closure to provide the method as defined above, addi-
tionally comprising step of activating said at least one
wearable operator by depression on the same, voice ac-
tivating the same, prolonged depression on the same,
double clicking on the same and any combination thereof.
[0127] It is another object of the present disclosure to
provide the method as defined above, additionally com-
prising step of directing an endoscope to said laparo-
scopic instrument by using image information shown on
a video screen by means of said computerized platform
configured without said help of assistants.

[0128] It is another object of the present disclosure to
provide a wearable operator, comprising:

(a) at least two portions at least partially overlapping
each other; said two portion are adapted to rotate
and tilt relative to each other;

(b) at least one wireless transmitter, adapted to
transmit a signal once said at least one wearable
operator is activated.

[0129] It is another object of the present disclosure to
provide the wearable operator as defined above, wherein
said wearable operator is worn by a user on a predeter-
mined body part, such that activation of said wearable
operator results in activation of an external instrument.
[0130] Itis another object of the present disclosure to
provide the wearable operator as defined above, wherein
said predetermined body part is selected from a group
consisting of: the hand of said surgeon, at least one of
the fingers of said user, the thigh of said user, the neck
of said user, atleast one of the legs of said user, the knee
of said user, the head of said user and any combination
thereof.

[0131] Itis another object of the present disclosure to
provide the wearable operator as defined above, wherein
said wearable operator is coupled to a predetermined
location on an instrument by means of an adaptor, such
that activation of said wearable operator results in acti-
vation of said instrument.

[0132] Itis another object of the present disclosure to
provide the wearable operator as defined above, wherein
said coupling between said at least one of said wearable
operators and said instrument is either wire or wirelessly
coupling.

[0133] Itis another object of the present disclosure to
provide the wearable operator as defined above, wherein
said wearable operator comprises (a) at least one flexible
and stretchable strip; and, (b) loop-closing means adapt-
ed to close a loop with said at least one flexible and
stretchable strip; said atleast one flexible and stretchable
strip and said loop-closing means are provided so as to
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fit said wearable operator to at least one selected from
a group consisting of (a) said predetermined location of
said different instruments; (b) said predetermined body
part of said user, each of which is characterized by a
different size and shape.

[0134] Itis another object of the present disclosure to
provide the wearable operator as defined above, wherein
the shape of said wearable operator is selected from a
group consisting of aring, a braceletand any combination
thereof.

BRIEF DESCRIPTION OF THE FIGURES

[0135] 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 accom-
panying drawings, in which

FIGs. 1a-1c is a general schematic view of an en-
hanced interface laparoscopic system that relies on
a single wireless code signal to indicate the instru-
ment on which to focus the endoscope, constructed
in accordance with the principles of the present dis-
closure in a preferred embodiment thereof;

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;

FIG. 3 is a schematic view of the method in which
the single wireless code signal choice instrumenta-
tion focus is represented on the viewing apparatus;

FIG. 4 is a schematic view of the method in which
multiple wireless code signal choice of instrumenta-
tion is operated;

FIG. 5a-5¢ illustrates another preferred embodiment
of the present disclosure;

FIG. 6 illustrates the adjustability of the wearable op-
erator;

FIG. 7a-7d illustrates the embodiment of the wear-
able operator 700 of the invention and the adjust-
ment means of the same to a surgical tool;

FIG. 8a-8c, illustrates another embodiment of the
present disclosure, which provides best adjustment

of the wearable operator to the operator’s hand; and

FIG. 9a-9b illustrates the ‘adjustability’ of the wear-
able operator.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0136] The following description is provided, alongside
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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 carrying out this invention. Various modifications, how-
ever, 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 en-
doscope system for laparoscopic surgery.

[0137] The presentinvention provides a wearable user
interface operator (referred to also as the 'wearable op-
erator’) as defined by claim 1. All other embodiments are
for disclosure only.

[0138] Accordingtoone embodiment,the wearable us-
er interface is attached to the operating tool.

[0139] Accordingtoanotherembodiment, the interface
is linked/attached to a predetermined body part of the
surgeon. Said body part is selected from a group con-
sisting of: the hand of the surgeon, at least one of the
fingers of the surgeon, the thigh of the surgeon, the neck
of the surgeon, at least one of the legs of the surgeon,
the knee of the surgeon, the head of the surgeon and
any combination thereof.

[0140] The present invention can be also utilized to
improve the interface between the surgeon and the op-
erating medical assistant and/or the surgeon’s col-
leagues. Moreover, the present invention can be also
utilized to control and/or direct an automated endoscope
assistant to focus the endoscope on the desired instru-
ment of the surgeon via output from the wearable oper-
ator, said output controlled by the surgeon. Furthermore,
the device is adapted to direct the operating medical as-
sistant to focus on the desired instrument of the surgeon.
[0141] Theterm"conventional laparoscopy compu-
terized system" refers herein to a system or/software
conventionally used in the market such as Lapman, Endo
Assist or AESOP.

[0142] The term "tight-fit" refers herein to a fit be-
tween two parts, such that said two parts are considered
as coupled together.

[0143] According to a preferred embodiment of the
present invention, a single wireless emission code is uti-
lized and choice is achieved by a visible graphic repre-
sentation upon a viewing screen.

[0144] According to another preferred embodiment,
each instrument is fitted with a unique code wireless
transmitter, and selection is achieved by depressing a
control on the wearable operator.

[0145] The present invention also discloses a device
joined with conventional camera assisted laparoscopic
surgery systems comprising at least one wireless trans-
mitter that may or may not be attached to the maneuver-
ing control end of surgical instruments. Upon activation
(e.g., depression) of a control on the wearable operator,
either a generic or a unique code is transmitted to a re-
ceiving device connected to a computer that presents
(e.g. displays) the selected surgical tool on a connected
video screen. After confirmation of the selection by the
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depression of at least one button in the wearable oper-
ator’s wireless transmitter, a code is transmitted to the
receiver connected to the computer that instructs the au-
tomated surgical assistant to move the endoscope,
achieving a view on the screen that is focused on the
selected instrument area.

[0146] 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 via the laparoscopic
computing system, the endoscope directs the view to the
selected focus of attention.

[0147] Therefore, in accordance with a preferred em-
bodiment of the presentinvention, an enhanced interface
laparoscopy device is provided. The device comprises:

a. at least one endoscope, mechanically intercon-
nected to said automated assistant; said automated
assistant is adapted to maneuver said endoscope to
a desired location;

b. at least one instrument;

c. atleast one wearable operator comprising at least
one wireless transmitter, adapted to transmit a signal
once said atleastone wearable operatoris activated;
said at least one wearable operator is either wire or
wirelessly in communication with saidat least one of
said instrument;

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

e. at least one laparoscopy computerized system, in
communication with said wireless receiver, adapted
to provide avisual onscreen depiction of said at least
oneinstrumentto be selected following the activation
of said at least one wearable operator; and,

f. at least one video screen

wherein said device is adapted to control and to direct
said endoscope via said laparoscopy computerized sys-
tem and said automated assistant on said instrument,
said instrument to be selected following the activation of
said at least one wearable operator.

[0148] In a preferred embodiment of the enhanced in-
terface laparoscopy device, the wireless transmitter or
transmitters are either freestanding or are attached to
the maneuvering end of the surgical instruments. They
emit the same single code so that, upon the activation
(e.g., depression) of the wearable operator, they emit a
signal to the receiver. The receiver communicates with
a connected computer that displays a graphic symbol
upon one of one of the surgical instruments depicted on
the screen by the computer. On initial activation, the
graphical symbol can be displayed on a randomly-cho-
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sen surgical instrument, or it can be displayed on a pre-
defined surgical instrument.

[0149] If needed, the surgeon repeats the activation
(e.g., depression) of the wearable operator resulting in a
shift in the displayed graphic designator from one on-
screen depiction of a surgical instrument to another until
the desired instrument is reached and thereby selected.
Subsequently the computer directs the automated as-
sistant to focus the endoscope on the desired instrument
area.

[0150] In a further preferred embodiment the selection
of the instrument requires confirmation by varying the
form of activating said wearable operator, such as a pro-
longed depression, double clicking or voice activation.
Only upon confirmation is the computer authorized to in-
struct the automated assistant to focus the endoscope
on the desired instrument area.

[0151] In another preferred embodiment of the inven-
tion each relevant surgical instrument is fitted at its
maneuvering control end with a wireless transmitter that
transmits a unique code.

[0152] Intheinitial stage of the procedure, the surgeon
identifies each of the instruments to the computerized
system by activating the wearable operator (e.g., de-
pressing at least one key on the same) on each of the
wireless transmitters fitted to the surgical instruments
and matching their characteristics with a prepared data-
base, thereby forming within the computerized system a
unique signature for each of the transmitters.

[0153] Thereon, upon depression of the wearable op-
erator attached to each surgical instrument/or on the sur-
geon’s hand, the receiver receives the unique code, and
communicates itto the computer. The computeridentifies
it with the preprogrammed signature and instructs the
automated assistant to move the endoscope so as to
achieve the desired focus.

[0154] It should be pointed out that the wearable op-
erator can be coupled to a predetermined body part se-
lected from a group consisting of: the hand of said sur-
geon, at least one of the fingers of the surgeon, the thigh
of the surgeon, the neck of the surgeon, at least one of
the legs of the surgeon, the knee of the surgeon, the head
of the surgeon and any combination thereof.

[0155] In another preferred embodiment of the inven-
tion, each relevant surgical instrument is fitted at its
maneuvering control end with a wireless transmitter (as
part of the wearable operator) that transmits a unique
code. While performing the surgical procedure, whenev-
er the surgeon inserts a surgical instrument for the first
time, he signals by activating the wearable operator so
as to uniquely identify the surgical instrument.

[0156] According to one embodiment of the present
invention, the wearable operator comprises an activating
button, such that the activation of the same can be
achieved by manually pressing the same.

[0157] According to another embodiment of the
present invention, the wearable operator is activated
manually or automatically.
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[0158] According to one embodiment of the present
invention, the activation of the wearable operator is
achieved by means of depression on the same, voice
activating the same, prolonged depression on the same,
double clicking on the same and any combination thereof.
[0159] When the instrument is being inserted for the
firsttime, the computer software identifies the instrument,
analyzes the characteristics of the surgical instrument
and keeps the characteristics in a database, thereby
forming within the computerized system a unique signa-
ture for each of the instruments. Thereafter, upon acti-
vation of the wireless transmitter attached to each surgi-
cal 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.

[0160] Inafurtherpreferred embodiment, the selection
is signified on the screen connected to the computer by
displaying a graphic symbol upon the onscreen depiction
of the surgical instrument.

[0161] Inafurther preferred embodiment the selection
is confirmed by an additional mode of depression on the
wireless transmitter, such as a prolonged depression of
the wearable operator, authorizing the computer to in-
struct the automated assistant to change the view pro-
vided by the endoscope.

[0162] The device of the present invention has many
technological advantages, among them:

e Simplifying the communication interface between
surgeon and mechanical assistants.

e Seamless interaction with conventional computer-
ized automated endoscope systems.

*  Simplicity of construction and reliability.
* User-friendliness

[0163] Reference is made now to Fig. 1, which is a
general schematic view of an enhanced interface lapar-
oscopic system comprising one or more wearable oper-
ators 101 (each of which comprises wireless transmitters
12a), that is worn by the surgeon (e.g., integrated within
a bracelet or a ring).

[0164] Once the same is activated (e.g., depressed),
it wirelessly transmits a single code wave 14 through aer-
ial 13 to connected receiver 11 that produces a signal
processed by computer 15, thereby assigning a particular
code to one of two or more surgical instruments 17b and
17c¢ within the patient 40 as the focus of the surgeon’s
attention.

[0165] Reference is now made to Figs. 1a-1b which
illustrate a preferred embodiment of the wearable oper-
ator of the present invention.

[0166] According to this embodiment, the wearable op-
erator is configured as a ring to be worn on the surgeon’s
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finger (see Fig. 1b).

[0167] Accordingtothis embodiment, the wearable op-
erator comprises a pressing key 100 (also referred to as
pressing button 101d). Once the surgeon wishes to re-
orient the endoscope so as to focus on the desired in-
strument (linked to said wearable operator), the surgeon
presses the same.

[0168] Fig. 1aillustrates the wearable operator 101, in
its ring-like configuration.

[0169] Fig. 1b illustrates the wearable operator 101,
as worn by the surgeon.

[0170] According to another embodiment or the
present invention, the wearable actuator may be at-
tached to the maneuvering end of surgical instruments
17b and 17c.

[0171] It is appreciated that each surgical instrument
has particular dimensions. Therefore, since there isn’'t a
‘universal’ shape of surgical instruments, each surgical
instrument should be provided with a dedicated wearable
operator. Thus, according to one embodiment of the
present invention, a dedicated wearable operator is pro-
vided for each instrument.

[0172] According to another embodiment of the
present invention, a universal adaptor to be attached to
any surgical instrumentis provided (see further detail with
respect to Figs. 5a-5e).

[0173] Once the wearable operator is operated, a con-
ventional automated endoscope 21 is maneuvered by
means of conventional automated arm 19 according to
conventional computational spatial placement software
contained in computer 15

[0174] Reference is made now to Fig. 2, which is a
general schematic view of an enhanced interface lapar-
oscopic system comprising one or more wearable oper-
ators (not shown in the figure). According to this embod-
iment, the wearable operators are worn on the surgical
instrument. As described above, eEach of said wearable
operators comprises a wireless transmitter (12b and
12c).

[0175] Each of the wireless transmitters 12b and 12¢
is attached, respectively, to the maneuvering means at
the end of surgical instruments 17b and 17c. Once the
wearable operator is activated (e.g., depressed), each
transmits a unique code wave 14b and 14c through aerial
13 to connected receiver 11 that produces a signal proc-
essed by computer 15, thereby assigning a particularone
of two or more surgical instruments 17b and 17c as the
focus of the surgeon’s attention. Accordingly, a conven-
tional automated endoscope 21 is maneuvered by means
of conventional automated arm 19 according to conven-
tional computational spatial placement software con-
tained in computer 15.

[0176] Reference is made now to Fig. 3, which is a
schematic view of a method by which choice of instru-
mentation focus is achieved with a single wireless signal
code, by means of video representations 35b and 35¢ of
the actual surgical instruments (not represented in Fig.
3), displayed on a video screen as graphic symbols.
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[0177] In this embodiment, on activation of the wear-
able operator 101 (e.g., by a light depression of the button
on the wearable operator), wireless transmitter 12a emits
a generic code that is received by receiver aerial 13 and
communicated through connected receiver 11 to com-
puter 15. Computer 15 shifts the graphically displayed
symbol of choice 35b on video screen 30 from instrument
to instrument until the required instrument is reached.
[0178] In this example, the wearable operator 101 is
shaped as a ring and is worn on the surgeon’s finger.
[0179] A prolonged depression of the wearable oper-
ator 101 confirms the selection, thereby signaling com-
puter 15 to instruct the automated mechanical assistant
to move the endoscope and achieve a camera view of
the instrument area on screen 30.

[0180] Reference is made now to Fig. 4, which is a
schematic view of a method in which choice of instru-
mentation focus is achieved in the case where there are
multiple wireless signal codes, by means of video repre-
sentations 35b and 35c of the actual surgical instruments
(notrepresented in Fig. 4), displayed as graphic symbols.
[0181] When the wearable operators 101a and 101b
(and the wireless transmitters 12b and 12c¢, respectively)
are being pressed, the same emit a signal which even-
tually results in the display or screen 30 of graphic symbol
35b on respective video representation 37b or, alterna-
tively, of graphic symbol 35c on video representation 37c.
[0182] Confirmation of the selection may be achieved
by prolonged depression of a button located on the wear-
able operator. Thus, a prolonged depression of the button
on the wearable operator confirms the selection, thereby
signaling computer 15 to instruct the automated mechan-
ical assistant (not represented in Fig. 4) to move the en-
doscope (notrepresentedin Fig.4)and achieve a camera
view of the instrument area on screen 30.

[0183] In another embodiment of this invention, when
a prolonged depression of the buttons on the wearable
operator confirms the selection, the computer software
analyzes the characteristics of the surgical instrument
and stores it in a database, thereby forming, within the
computerized system, a database used for matching be-
tween each transmitting code and its associated surgical
instrument.

[0184] From now on, when the surgeon presses again
on this button, the receiver that receives the transmitted
code communicates it to the computer software thatiden-
tifies the code as a"known" code, matches itto the known
parameters that were stored earlier in the database of
surgical tools, and extracts the position of the tip of the
surgical tool. When the position of the tool tip is known,
the tracking software instructs the automated assistant
to move the endoscope so as to achieve the desired fo-
cus.

[0185] In another embodiment of this invention, when
the wearable operator is activated and an instrument is
selected, the computer software analyzes the character-
istics of the surgical instrument and stores it in a data-
base, thereby forming, within the computerized system,
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a database used for matching between each transmitting
code and a surgical instrument.

[0186] From now on, when the surgeon activates the
wearable activator, the receiver that receives the trans-
mitted code communicates it to the computer software
that identifies the code as a "known" code and matches
it to the known parameters that were stored earlier in
database of the surgical tools, and extracts the position
of the tip of the surgical tool. When the position of the
tool tip is known, the tracking software instructs the au-
tomated assistant to move the endoscope so as to
achieve the desired focus.

[0187] Reference is now made to Figs. 5a-5¢ illustrat-
ing another embodiment of the present disclosure.
[0188] As mentioned above, the wearable actuator
may be attached to the maneuvering end of surgical in-
struments 17b and 17c. However, since each surgical
instrument has particular dimensions, there is no 'univer-
sal’ actuator that will fit every instrument. Thus, one
should provide each of surgical instruments with a ded-
icated operator.

[0189] The present invention provides a universal
adaptor 100 to be attached to the surgical instrument so
as to overcome this disadvantage. The surgeon is able
to couple the wearable operator 101 to the adaptor.
[0190] Reference is now made to Fig. 5a which illus-
trates the surgical instrument 17b or 17c¢ to which the
adaptor 100 is being attached.

[0191] Reference is now made to Fig. 5b which illus-
trates the coupling of the wearable operator 101 to the
universal adaptor 100.

[0192] Reference is now made to Fig. 5¢ which illus-
trates the wearable operator 101 coupled to the adaptor
and thus to the surgical instrument.

[0193] As mentioned above, according to one embod-
iment of the presentinvention, the wearable operator 101
comprises an activating button 101d (see Fig. 5¢). Ref-
erence is now made to Fig. 5d which illustrates the acti-
vation of wearable operator 101. In Fig. 5d, activation is
achieved by pressing on button 101d in wearable oper-
ator 101.

[0194] Figure 5e illustrates different positions for the
wearable operator 101 (and the adaptor 100) on the sur-
gical instrument.

[0195] In order to realize a position and range system,
many well-known technologies may be used. For exam-
ple, 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 the approximate range (distance and
angle) between it and the camera holder mechanism. If
the switch emits ultrasound (US), then US microphones
can be used to triangulate the position of the switch. The
same can be done for light emitting switches.

[0196] Reference is now made to Fig. 6 which illus-
trates the adjustability of the wearable operator 101. As
can be seen from the figure, the wearable operator 101
can be fitted to a variety of different tools, each of which
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is characterized by a different size and shape.

[0197] Reference is now made to Figs. 7a-7d illustrat-
ing one embodiment of the wearable operator 700 and
the adjustable means by which it may be attached to a
surgical tool.

[0198] According to this embodiment, the wearable op-
erator 700 comprises a unidirectional coupling (e.g.,
ratchet 710).

[0199] Once the wearable operator 700 is secured to
the surgical tool, the wearable operator 700 is adjusted
to the size and dimensions of the surgical tool by means
of a unidirectional catch(e.g., ratchet 710).

[0200] According to another embodiment, the weara-
ble operator 700 comprises a body having at least two
portions 720 and 721 (see Fig. 7b). Said portions are
adapted to 'grasp’ the surgical tool such that when the
wearable operator 700 is coupled to the surgical tool,
fine-tuned movement of the two body portions is obtain-
able so as to provide said tight-fit coupling between said
two portions and said instrument.

[0201] According to another embodiment, one of the
two portions (either 720 or 721) is rotationally movable
relative to the other, such that when said wearable op-
erator is coupled to said instrument, fine-tuned move-
ment of said two body portions is obtainable so as to
provide said tight-fit coupling between said two portions
and said instrument.

[0202] According to another embodiment, the two por-
tions (721 and 720) are rotationally movable relative to
each other, such that when the wearable operator is cou-
pled to said instrument, fine-tuned movement of said two
body portions is obtainable so as to provide said tight-fit
coupling between said two portions and said instrument.
[0203] The movement of either portion 720 or portion
721 relative to the other is obtained by fixating the position
of either portion 720 or portion 721 and coupling the other
portion to e.g., a unidirectional catch (e.g., ratchet) 710
or a two-way directional catch 710 on the body of the
wearable operator.

[0204] According to another embodiment, the move-
ment of either portion 720 or portion 721 relative to the
other is obtained by providing one portion, e.g., portion
721 with cog-like teeth 711 and the body of the wearable
operator with cog-like teeth 712 matching with cog-like
teeth 711 (see Fig. 7e). In such a way portion 721 can
be linearly moved relative to portion 720.

[0205] According to another embodiment of the
present invention, the wearable operator is a ring to be
worn on the physician’s hand.

[0206] Reference is now made to Figs. 8a-8c, illustrat-
ing another embodiment of the present disclosure, which
provides the best adjustment of the wearable operator
800 to the operator’s hand.

[0207] According to another embodiment, the weara-
ble operator 800 is adjustable by means of flexible and
stretchable silicone and/or rubber strip 810 and a loop-
closing means. The loop-closing means is adapted to
close a loop with the flexible and stretchable strip. To-
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gether, the flexible and stretchable strip and the loop-
closing means are provided so as to fit the wearable op-
erator to at least one selected from a group consisting of
(a) said predetermined location of said different instru-
ments; (b) said predetermined body part of said surgeon,
each of which is characterized by a different size and
shape.

[0208] As will be disclosed hereinafter, the loop-clos-
ing means 820 can be e.g., a unidirectional catch, a rack,
a peg or any other mechanism known in the art.

[0209] According to another embodiment, the silicone
and/or rubber strip 810 is passed through a unidirectional
catch (e.g., ratchet 820), such that, when the physician
wears the wearable operator 800, he adjusts the same
by pulling the silicone and/or rubber strip 810 through the
ratchet 820.

[0210] According to another embodiment, the silicone
and/or rubber strip 810 is rotated around rack or peg 820
such that, when the physician wears the wearable oper-
ator 800, he adjusts the same by pulling the silicone
and/or rubber strip 810 around the peg 820.

[0211] According to this embodiment, the silicone
and/or rubber strip 810 is characterized by a varied width
along its length. More specifically, at least a portion of
the silicone and/or rubber strip 810 is characterized by a
greater width, such that when the same is twisted/rotated
around peg 820 and reaches the wider portion, the same
is fixedly secured to the wearable operator 800.

[0212] According to another embodiment, the silicone
and/or rubber strip 810 is characterized by different sur-
face roughnesses along its length. More specifically, at
least a portion of the silicone and/or rubber strip 810 is
characterized by e.g., an abrasive or rough surface such
that when the same is twisted/rotated around peg 820
and reaches the rougher portion, the same is fixedly se-
cured to the wearable operator 800.

[0213] Reference is now made to Figs. 9a-9b illustrat-
ing the ‘adjustability’ of the wearable operator. As can be
seen, the wearable operator can be fit to and be secured
to both 'wider’ fingers (see fig. 9b) and 'narrower’ fingers
(see fig. 9a).

[0214] It is appreciated that certain features of the in-
vention which are, for clarity, described in the context of
separate embodiments, can also be provided in combi-
nation in a single embodiment. Conversely, various fea-
tures of the invention which are, for brevity, described in
the context of a single embodiment, can also be provided
separately or in any suitable sub-combination.

[0215] Although the invention has been described in
conjunction with specific embodiments thereof, it is evi-
dentthat many alternatives, modifications and variations
will be apparent to those skilled in the art. Accordingly,
it is intended to embrace all such alternatives, modifica-
tions and variations that fall within the scope of the ap-
pended claims. In addition, citation oridentification of any
reference in this application shall not be construed as an
admission that such reference is available as prior art to
the present invention.
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Claims

1. Anenhancedinterface laparoscopy device, compris-
ing:

a. at least one endoscope (21), mechanically
interconnected to an automated assistant; said
automated assistant is adapted to maneuver
said endoscope (21) to a desired location;

b. at least one instrument (17);

c. atleast one operator (700) comprising at least
one wireless transmitter (12), adapted to trans-
mit a signal once said at least one operator is
activated; said atleast one operator is either wire
or wirelessly in communication with said at least
one of said instrument (17);

d. at least one wireless receiver (11); adapted
to receive said signal sent by said transmitter
(12);

e. at least one laparoscopy computerized sys-
tem, in communication with said wireless receiv-
er (11), adapted to provide a visual onscreen
depiction of said at least one instrument (17) to
be selected following the activation of said at
least one operator; and,

f. at least one video screen (30);

wherein said device is adapted to control and to di-
rect said endoscope (21) via said laparoscopy com-
puterized system and said automated assistant on
said instrument to be selected following the activa-
tion of said at least one operator (700);
characterized in that said at least one operator
(700) is wearable, and wherein said wearable oper-
ator (700) comprises a body having two portions
(720, 721) partially overlapping each other; said two
portions are adapted to grasp and hold said instru-
ment (17) there-between, such that a tight-fit cou-
pling between said two portions and said instrument
(17) is obtained,

wherein one of the two portions (720, 721) is provid-
ed with a unidirectional or a two-way directional catch
(710), such that the one of the two portions (720,
721) is adapted to be linearly moved relative to the
other of the two portions (720, 721).

2. The device according to claim 1, wherein said com-
munication between said at least one of said wear-
able operators (700) and said instrument (17) is ei-
ther wire or wirelessly coupling.

3. Thedevice according to claim 1, wherein said wear-
able operator (700) is worn by said surgeon on a
predetermined body part; wherein said predeter-
mined body part is selected from a group consisting
of: the hand of said surgeon, at least one of the fin-
gers of said surgeon, and any combination thereof.
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The device according to claim 1, wherein at least
one of the following is being held true (a) said wire-
less transmitter (12) is (i) freestanding; or, (ii) fitted
to each of said at least one instruments (17); (b) said
wireless transmitter (12) is adapted to locate the po-
sition of at least one of said instruments (17); (c)
selection of said at least one instrument (17) is ob-
tained by activating said at least one wearable op-
erator (700), wherein the activation of said at least
one wearable operator (700) is obtained by depres-
sion on a predetermined location in said wearable
operator (700), prolonged depression on the prede-
termined location, double clicking on the predeter-
mined location and any combination thereof; (d) said
laparoscopy computerized system comprises at
least one surgical instrument spatial location soft-
ware, adapted to locate the 3D spatial position of
said at least one instrument and said laparoscopy
computerized system further comprises at least one
automated assistant maneuvering system, said au-
tomated assistant maneuvering system is coupled
to said endoscope (21) and is adapted to direct said
endoscope (21) to said at least one instrument, said
instrument selected following the activation of said
at least one wearable operator (700).

Patentanspriiche

Ein Laparoskopiegerat mit verbesserter Schnittstel-
le, bestehend aus:

a. mindestens einem Endoskop (21), das me-
chanisch mit einem automatisierten Assistenten
verbunden ist. Der automatisierte Assistent ist
so ausgelegt, dass erdas Endoskop (21) an eine
gewulnschte Stelle mandvrieren kann;

b. mindestens ein Instrument (17);

c. mindestens eine Operatorvorrichtung (700),
der mindestens einen drahtlosen Sender (12)
umfasst, der dazu ausgelegt ist, ein Signal zu
senden, sobald der mindestens eine Operator-
vorrichtung aktiviert ist. Die mindestens eine
Operatorvorrichtung steht entweder kabelge-
bunden oder kabellos in Kommunikation mit
dem mindestens einen der Instrumente (17);
d. mindestens einen drahtlosen Empfanger
(11); der zum Empfang des von dem Sender
(12) gesendeten Signals geeignet ist;

e. mindestens einem computergestiitzten Lapa-
roskopiesystem, das mit dem drahtlosen Emp-
fanger (11) in Verbindung steht und dazu aus-
gelegtist, eine visuelle Darstellung des mindes-
tens einen Instruments (17) auf dem Bildschirm
zu liefern, das nach der Aktivierung der mindes-
tens einen Operatorvorrichtung auszuwahlen
ist; und,

f. mindestens einen Videobildschirm (30);
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wobei die Vorrichtung dazu geeignet ist, das Endo-
skop (21) lber das computerisierte Laparoskopie-
system und den automatischen Assistenten an dem
Instrument zu steuern und zu lenken, das nach der
Aktivierung der mindestens einen Operatorvorrich-
tung (700) ausgewahlt werden soll;

dadurch gekennzeichnet, dass die mindestens ei-
ne Operatorvorrichtung (700) tragbar ist, und wobei
die tragbare Operatorvorrichtung (700) einen Kérper
mit zwei Abschnitten (720, 721) aufweist, die einan-
derteilweise Gberlappen; wobei die beiden Abschnit-
te so ausgelegt sind, dass sie das Instrument (17)
dazwischen greifen und halten, so dass eine eng
anliegende Verbindung zwischen den beiden Ab-
schnitten und dem Instrument (17) entsteht,

wobei einer der beiden Abschnitte (720, 721) mit ei-
ner unidirektionalen oder einer bidirektionalen Sper-
re (710) versehen ist, so dass der eine der beiden
Abschnitte (720, 721) so angepasst ist, dass er re-
lativ zum anderen der beiden Abschnitte (720, 721)
linear bewegt werden kann.

Vorrichtung nach Anspruch 1, wobei die Kommuni-
kation zwischen der mindestens einen der tragbaren
Operatorvorrichtungen (700) und dem Instrument
(17) entweder kabelgebunden oder kabellos erfolgt.

Vorrichtung nach Anspruch 1, wobei die tragbare
Operatorvorrichtung (700) vom Chirurgen an einem
vorbestimmten Kérperteil getragen wird; wobei der
vorbestimmte Koérperteil aus einer Gruppe ausge-
wahlt wird, die aus der Hand des Chirurgen, mindes-
tens einem der Finger des Chirurgen und einer be-
liebigen Kombination davon besteht.

Vorrichtung nach Anspruch 1, bei der mindestens
eines der folgenden gilt: (a) der drahtlose Sender
(12)ist (i) freistehend; oder (ii) an jedem der mindes-
tens einen Instrumente (17) angebracht; (b) der
drahtlose Sender (12) ist geeignet, die Position min-
destens eines der Instrumente (17) zu lokalisieren;
(c) die Auswahl des mindestens einen Instruments
(17) erfolgt durch Aktivierung der mindestens einen
tragbaren Operatorvorrichtung (700),

wobei die Aktivierung der mindestens einen tragba-
ren Operatorvorrichtung (700) durch Eintauchen in
eine vorbestimmte Stelle in der tragbaren Operator-
vorrichtung (700), langeres Eintauchen in die vorbe-
stimmte Stelle, Doppelklicken auf die vorbestimmte
Stelle und eine beliebige Kombination davon erfolgt;
(d) das computergestltzte Laparoskopiesystem
mindestens eine Software zur réumlichen Lokalisie-
rung von chirurgischen Instrumenten umfasst, die
geeignet ist, die rdumliche 3D-Position des mindes-
tens einen Instruments zu lokalisieren, und das com-
putergestiitzte Laparoskopiesystem ferner mindes-
tens ein automatisiertes Assistentenmandversys-
tem umfasst; das automatisierte Assistentenmano-



29 EP 2 744 388 B1 30

versystem ist mit dem Endoskop (21) gekoppelt und
geeignet, das Endoskop (21) auf das mindestens
eine Instrument zu richten, wobei das Instrument
nach der Aktivierung der mindestens einen tragba-
ren Operatorvorrichtung (700) ausgewahlt wird.

Revendications

Dispositif amélioré de laparoscopie a interface,
comprenant :

a. au moins un endoscope (21) interconnecté
par voie mécanique a un assistant automatisé,
ledit assistant automatisé étant congu pour
manceuvrer ledit endoscope (21) jusqu’a un en-
droit désiré ;

b. au moins un instrument (17) ;

€. au moins un opérateur (700) comprenant au
moins un émetteur-récepteur sans fil (12) congu
pour la transmission d’un signal une fois que
ledit au moins un opérateur est activé, ledit au
moins un opérateur étant mis en communication
soit par fil, soit sans fil avec au moins un dudit
au moins un instrument (17) ;

d. au moins un récepteur sans fil (11), congu
pour la réception dudit signal envoyé par ledit
émetteur-récepteur (12) ;

€. au moins un systéme informatisé de laparos-
copie, mis en communication avec ledit récep-
teur sans fil (11), congu pour procurer une re-
présentation visuelle sur écran dudit au moins
uninstrument (17) qui doit étre sélectionné suite
a l'activation d’au moins un dudit au moins un
opérateur ; et

f. au moins un écran vidéo (30) ;

dans lequel ledit dispositif est congu pour la com-
mande et pour le guidage dudit endoscope (21) par
I'intermédiaire dudit systéme informatisé de laparos-
copie et dudit assistant automatisé sur ledit instru-
ment qui doit étre sélectionné suite a I'activation du-
dit au moins un opérateur (700) ;

caractérisé en ce que ledit au moins un opérateur
(700) peut étre porté ; et dans lequel ledit opérateur
portable (700) comprend un corps possédant deux
portions (720, 721) qui se recouvrent en partie I'une
l'autre, lesdites deux portions étant congues pour
saisir et maintenir ledit instrument (17) entre elles
d’une maniére telle que I'on obtientun accouplement
en ajustement serré entre lesdites deux portions et
ledit instrument (17) ;

dans lequel une des deux portions (720, 721) est
munie d’un élément de préhension directionnel de
type unidirectionnel ou bidirectionnel (710), d’'une
maniére telle que ladite une portion parmi les deux
portions (720, 721) est congue pour un déplacement
linéaire par rapport a ladite autre portion parmi les
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deux portions (720, 721).

Dispositif selon la revendication 1, dans lequel ladite
mise en communication entre ledit au moins un élé-
ment choisi parmi lesdits opérateurs portables (700)
et lesdits instruments (17) est un accouplement par
fil ou sans fil.

Dispositif selon la revendication 1, dans lequel ledit
opérateur portable (700) est porté par ledit chirurgien
sur une partie du corps prédéterminée ; dans lequel
ladite partie du corps prédéterminée est choisie par-
mi un groupe constitué par la main dudit chirurgien,
au moins un des doigts dudit chirurgien, ainsi que
I'une quelconque de leurs combinaisons.

Dispositif selon la revendication 1, dans lequel au
moins une des indications qui suivent est vraie : (a)
ledit émetteur-récepteur sans fil (12) est (i) autopor-
tant ou (ii) équipe chacun dudit au moins un instru-
ment (17) ; (b) ledit émetteur-récepteur sans fil (12)
est congu pour la localisation de la position d’au
moins un instrument parmi lesdits instruments (17) ;
(c) la sélection dudit au moins un instrument (17) est
obtenue par I'activation dudit au moins un opérateur
portable (700); dans lequel l'activation dudit au
moins un opérateur portable (700) est obtenue en
exercant une pression sur un endroit prédéterminé
dans ledit opérateur portable (700), en appuyant de
maniére prolongée sur I'endroit prédéterminé, en
double cliquant sur I'endroit prédéterminé, et par I'in-
termédiaire de [Il'une quelconque de leurs
combinaisons ; (d) ledit systéme informatisé de la-
paroscopie comprend au moins un logiciel de loca-
lisation spatiale d’un instrument chirurgical, congu
pour la localisation de la position spatiale en trois
dimensions dudit au moins un instrument, et ledit
systeme informatisé de laparoscopie comprend en
outre au moins un systéme destiné a manceuvrer
I'assistant automatisé, ledit systéme destiné a
manceuvrer I'assistant automatisé étant accouplé
audit endoscope (21) et étant congue pour diriger
ledit endoscope (21) en direction dudit au moins un
instrument, ledit instrument étant sélectionné suite
a l'activation dudit au moins un opérateur portable
(700).
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