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(54) INTELLIGENT SURGERY SYSTEM

(57) The present invention relates to an intelligent
surgery system. According to one embodiment of the
present invention, provided is an intelligent surgery sys-
tem that comprises: a data-matching unit that receives,
from an information-collecting apparatus, data on a part
of the body of a patient that is to undergo surgery, and

searches for control data matching the data on the part
of the body to undergo surgery on the basis of a data-
matching matrix; and a surgery control unit, which ena-
bles surgery tools or suturing devices to operate in ac-
cordance with the control data from the data-matching
unit.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to an intelligent
surgery system.

BACKGROUND

[0002] Surgical robots such as da Vinci™ or Ama-
deus™ have recently been in the spotlight, and active
researches thereon are currently in progress. However,
such conventional surgical robots still require complicat-
ed and skillful handling by surgeons, and have not been
much concerned with accumulating and utilizing data on
decisions made by individual surgeons when performing
surgery.
[0003] Herein, the inventor(s) now present an intelli-
gent surgery system to allow a user such as a surgeon
to intelligently perform surgery, mainly in connection with
suturing, which is one of the most common surgical pro-
cedures.

SUMMARY OF THE INVENTION

[0004] One object of the present invention is to provide
a novel intelligent surgery system.
[0005] Another object of the invention is to collect and
utilize data on a body area to undergo surgery so that
automated or semi-automated surgery may be per-
formed.
[0006] Yet another object of the invention is to utilize
data matching so that surgery may be performed as
standardized to a certain degree.
[0007] Still another object of the invention is to enable
the contents of control data of a data matching matrix to
be continuously improved in accordance with decisions
of various users.
[0008] According to one aspect of the invention to
achieve the objects as described above, there is provided
an intelligent surgery system, comprising: a data match-
ing unit to receive data on a surgical site of a patient from
an information collection device and to find control data
matching the data on the surgical site on the basis of a
data matching matrix; and a surgery control unit to allow
a surgical instrument or suturing device to operate in ac-
cordance with the control data from the data matching
unit.
[0009] In addition, there may be further provided other
configurations according to the technical idea of the in-
vention.
[0010] According to the invention, there is provided a
novel intelligent surgery system.
[0011] According to the invention, data on a body area
to undergo surgery is utilized so that automated or semi-
automated surgery may be performed.
[0012] According to the invention, data matching is uti-
lized so that surgery may be performed as standardized

to a certain degree.
[0013] According to the invention, the contents of con-
trol data of a data matching matrix may be continuously
improved in accordance with decisions of various users.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Fig. 1 shows the configuration of an overall system
according to one embodiment of the invention.
Fig. 2 shows a situation before a user actually per-
forms surgery using the overall system.
Fig. 3 shows in detail the internal configuration of an
intelligent surgery system 200 according to one em-
bodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0015] In the following detailed description of the in-
vention, references are made to the accompanying draw-
ings that show, by way of illustration, specific embodi-
ments in which the invention may be practiced. These
embodiments are described in sufficient detail to enable
those skilled in the art to practice the invention. It is to be
understood that the various embodiments of the inven-
tion, although different from each other, are not neces-
sarily mutually exclusive. For example, specific shapes,
structures, or characteristics described herein may be
implemented as modified from one embodiment to an-
other embodiment without departing from the spirit and
the scope of the invention. Furthermore, it shall be un-
derstood that the locations or arrangements of individual
elements within each embodiment may be also modified
without departing from the spirit and the scope of the
invention. Therefore, the following detailed description is
not to be taken in a limiting sense, and the scope of the
invention is to be taken as encompassing the scope of
the appended claims and all equivalents thereof. In the
drawings, like reference numerals refer to the same or
similar elements throughout the several views.
[0016] Hereinafter, various preferred embodiments of
the present invention will be described in detail with ref-
erence to the accompanying drawings to enable those
skilled in the art to easily implement the invention.

Configuration of Overall System

[0017] Fig. 1 shows the configuration of an overall sys-
tem according to one embodiment of the invention. As
shown in Fig. 1, the overall system may be configured to
comprise a robot 100 (more broadly, an automated med-
ical device), an intelligent surgery system 200 and a user
control device 300. Meanwhile, Fig. 2 shows a situation
before a user actually performs surgery using the overall
system.
[0018] First, the robot 100 according to one embodi-

1 2 



EP 2 762 085 A2

3

5

10

15

20

25

30

35

40

45

50

55

ment of the invention is a system comprising a base, a
number of robotic arms, an endoscope, a surgical instru-
ment (e.g., a clamp, a grasper, scissors, a stapler, a nee-
dle holder, or a set of at least some thereof), an informa-
tion collection device, a suturing device and the like. This
system may collect and provide data on a surgical site
to the intelligent surgery system 200, and perform sur-
gery by the control of the intelligent surgery system 200
or the user control device 300.
[0019] The information collection device that may be
included in the robot 100 may comprise a probe similar
to those disclosed in Korean Patent Application Nos.
1989-5618, 2005-33576 and the like, a sensor similar to
those disclosed in Korean Patent Application Nos.
2004-51494, 2006-44711 and the like, or a measuring
instrument similar to those disclosed in PCT International
Application No. PCT/EP2006/011924 and the like (each
of the disclosures of the above applications should be
regarded as being incorporated herein by reference in
its entirety). The information collection device may com-
prise at least one functional module configured with the
above probe, sensor or measuring instrument, as nec-
essary. Examples of the configurable functional modules
are as follow:

(1) Elasticity sensing module

[0020] An elasticity sensing module may comprise a
probe (which may be replaced with a general surgical
needle), a probe driving unit and a data transmission unit.
The probe driving unit is an element similar to that dis-
closed in PCT International Application No.
PCT/KR2009/003419 (the disclosure of the above appli-
cation should be regarded as being incorporated herein
by reference in its entirety), and may move the probe to
a surgical site (e.g. tissues) so that the probe may apply
a predetermined pressure to the surgical site. In this case,
the surgical site may be pressed and deformed by the
probe, and the distance at which the probe moves during
the deformation (e.g. for a predetermined time period)
may be used to define the elasticity of the surgical site.
Further, the data transmission unit is an element similar
to those disclosed in Korean Patent Application Nos.
2004-51494, 2006-44711 and the like, and may calculate
and transmit data on the elasticity of the surgical site to
the intelligent surgery system 200.

(2) Temperature sensing module

[0021] A temperature sensing module may comprise
a conventional thermometer for internal organs and a
data transmission unit to transmit data on the tempera-
ture of the surgical site to the intelligent surgery system
200.

(3) Acidity sensing module

[0022] An acidity sensing module may comprise a con-

ventional pH meter and a data transmission unit to trans-
mit data on the acidity of the surgical site to the intelligent
surgery system 200.

(4) Gas pressure sensing module

[0023] There may be provided a gas pressure sensing
module, which is as disclosed in Korean Patent Applica-
tion Nos. 2004-51494, 2006-44711 and the like.

(5) Electromagnetic property sensing module

[0024] There may be provided an electromagnetic
property sensing module, which is as disclosed in Korean
Patent Application No. 2005-33576 and the like (the dis-
closure of the above application should be regarded as
being incorporated herein by reference in its entirety).

(6) Blood property detecting module

[0025] A blood property detecting module may be a
functional module to detect at least one of blood-related
properties such as an oxygen saturation, a distribution
of blood flow, a blood sugar level and the like. The blood
property detecting module may comprise some compo-
nents with functions similar to those of conventional ox-
imeters or blood glucose meters. Further, the blood prop-
erty detecting module may comprise a visual blood de-
tecting component or a plurality of small blood detecting
components to measure a distribution of blood flow in
capillaries and the like in the surgical site. The plurality
of small blood detecting components may preferably be
disposed to contact a given surface together. When blood
is detected at a relatively large number of the small blood
detecting components, the distribution of the blood flow
may be regarded as being dense, and vice versa. Further,
the blood property detecting module may comprise a data
transmission unit to transmit data on the blood properties
of the surgical site to the intelligent surgery system 200.

(7) Body fluid property detecting module

[0026] As described above with the blood property de-
tecting module, there may be provided a functional mod-
ule to detect at least one property other than the blood
properties, such as lymph fluid, intra-intestinal fluid (e.g.
fluid in an oral cavity, esophagus, stomach, small intes-
tine, large intestine or the like), intra-thoracic cavity fluid,
intra-abdominal cavity fluid, urine component, feces
component, pleural effusion and the like. The body fluid
property detecting module may also be configured sim-
ilarly to the blood property detecting module according
to conventional techniques.

(8) Inflammation detecting module

[0027] An inflammation detecting module may be a
functional module to detect an inflamed site or tissue
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necrosis. The inflammation detecting module may com-
prise some components with functions similar to those
of conventional test kits, or may provide an extracted
tissue to a conventional test kit disposed externally. Fur-
ther, the inflammation detecting module may comprise a
data transmission unit to transmit data on the test result
to the intelligent surgery system 200.

(9) Other modules

[0028] Referring to the configuration of the inflamma-
tion detecting module, there may be provided diverse
modules capable of detecting cancer cells, specific pro-
teins, minerals, fat layers or the like.
[0029] It will be apparent that the information collection
device may comprise functional modules appropriately
configured as necessary, so that data other than the
above-exemplified data may also be collected and pro-
vided to the intelligent surgery system 200.
[0030] Meanwhile, the suturing device that may be in-
cluded in the robot 100 may be implemented according
to the techniques disclosed in PCT International Appli-
cation Nos. PCT/KR2009/003419,
PCT/KR2010/005851, PCT/KR2010/005852,
PCT/KR2010/006448 and the like (each of the disclo-
sures of the above applications should be regarded as
being incorporated herein by reference in its entirety). In
particular, the suturing device may adaptively select or
adjust suturing modes, suture intervals, types of suture
threads, or types of suture needles by the control of the
intelligent surgery system 200. The adaptivity of the su-
turing device may also be implemented with reference
to the above PCT international applications.
[0031] Meanwhile, among the surgical instrument or
suturing device that may be included in the robot 100,
the one to be actually used may be changed by the control
of the intelligent surgery system 200 or the user control
device 300.
[0032] The robot 100 may be configured without limi-
tation by those skilled in the art, as long as it falls within
the spirit of the present invention. In connection with the
detailed configuration of the robot 100, reference may be
made to Korean Patent Application No. 2008-108103
(the disclosure of the above application should be re-
garded as being incorporated herein by reference in its
entirety).
[0033] Next, the intelligent surgery system 200 accord-
ing to one embodiment of the invention may be a com-
puter system to control the endoscope, surgical instru-
ment, information collection device or suturing device of
the robot 100, on the basis of the data from the informa-
tion collection device of the robot 100 and, if necessary,
information or commands that a user provides by means
of the user control device 300, so that automated or semi-
automated surgery may be performed. The detailed con-
figuration of the intelligent surgery system 200 will be
described later with reference to Fig. 3.
[0034] Lastly, the user control device 300 according to

one embodiment of the invention may comprise display
means, user input means, user command means and
the like to enable a user to view a surgical site and the
vicinity thereof, to input necessary information, to select
and move the endoscope, surgical instrument, informa-
tion collection device or suturing device, or to issue some
commands to the above instruments or devices.
[0035] First, the display means of the user control de-
vice 300 may display to the user what is viewed by the
endoscope (or a camera or the like) of the robot 100. To
this end, the display means may comprise a display panel
for two-dimensional display or a display space for three-
dimensional display. Here, the display panel may be a
known two-dimensional display device such as an LCD
panel, a PDP panel and an LED display device which
can display visual representations in two dimensions,
and the display space may be a known three-dimensional
display device such as a holographic display device.
[0036] Next, the user input means of the user control
device 300 may allow the user to input information on a
patient, e.g., basic information on race, age, sex and the
like, condition information on blood pressure and the like,
or information on the type of the surgical site. Various
known computer input means such as a keyboard,
mouse or touch screen may be employed as the user
input means.
[0037] Lastly, the user command means of the user
control device 300 may be various forms of command
means to allow the user to issue a command for selecting
or moving the endoscope, surgical instrument, informa-
tion collection device or suturing device, or to command
the surgical instrument or suturing device to perform sur-
gical actions such as holding, fastening, searing, incising
and suturing on the surgical site. The user command
means may be implemented in the form of a control panel,
control sticks, control buttons or the like separately from
the display means, but may also be configured in com-
bination with the display means. For example, if the dis-
play means is a touch panel, then the user command
means may be the window or graphical buttons of the
touch panel.

Configuration of Intelligent Surgery System

[0038] Fig. 3 shows in detail the internal configuration
of the intelligent surgery system 200 according to one
embodiment of the invention.
[0039] As shown in Fig. 3, the intelligent surgery sys-
tem 200 according to one embodiment of the invention
may be configured to comprise a data matching unit 210,
a surgery control unit 220, a data management unit 230,
a database 240, a communication unit 250 and a control
unit 260. According to one embodiment of the invention,
at least some of the data matching unit 210, the surgery
control unit 220, the data management unit 230, the da-
tabase 240, the communication unit 250 and the control
unit 260 may be program modules to communicate with
the robot 100 or the user control device 300. The program
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modules may be included in the intelligent surgery sys-
tem 200 in the form of operating systems, application
program modules or other program modules, while they
may be physically stored in a variety of commonly known
storage devices. Further, the program modules may also
be stored in a remote storage device that may commu-
nicate with the intelligent surgery system 200. Mean-
while, such program modules may include, but not limited
to, routines, subroutines, programs, objects, compo-
nents, data structures and the like for performing specific
tasks or executing specific abstract data types as will be
described below in accordance with the present inven-
tion.
[0040] Meanwhile, the intelligent surgery system 200
may be configured to be physically separated from or
combined with the robot 100 or the user control device
300, as desired by those skilled in the art.
[0041] First, the data matching unit 210 according to
one embodiment of the invention may receive the afore-
mentioned data from the information collection device of
the robot 100, and, in some cases, receive the aforemen-
tioned information on the patient from the user control
device 300. Further, the data matching unit 210 may find
control data matching the received data or information
with reference to a data matching matrix that may be
stored in the database 240, and provide the control data
to the surgery control unit 220.
[0042] As for the data matching matrix according to
one embodiment of the invention, the dimension of the
matrix may be the type of the data from the information
collection device and/or the type of the information on
the patient from the user control device 300, the category
of the dimension of the matrix may be the values or range
of values of the data from the information collection de-
vice and/or the values or range of values of the informa-
tion on the patient from the user control device 300, and
the elements of the matrix may be the values of the control
data on the surgical actions to be performed according
to the corresponding data from the information collection
device or the corresponding information from the user
control device 300. Examples of the data matching by
the above data matching matrix are as follow:

1. The control data may be used to control the suture
interval to be smaller as the age of the patient (except
infants) is younger and the elasticity of the surgical
site is higher or the distribution of the blood flow in
the surgical site is denser.
2. When the internal temperature or the acidity of the
surgical site is low, the control data may be used to
increase the thickness of the suture thread or suture
needle (e.g., for suturing of a stomach).
3. When a large amount of blood is detected at the
surgical site, the control data may be used to change
the suture thread to an insoluble suture thread ca-
pable of tolerating high pressure for a long period of
time.
4. When the distribution of the blood flow in the sur-

gical site becomes denser, the control data may be
used to decrease the thickness of the suture thread
or suture needle.
5. The control data may be used to decrease the
suture interval or increase the tension of pulling the
suture thread, when the surgical site is presumed to
be arteries as red blood cells, white blood cells, a
pressure of 120 mg and an oxygen saturation of more
than 80% are detected or recognized therein.
6. On the contrary, the control data may be used to
increase the suture interval or decrease the tension
of pulling the suture thread when the surgical site is
presumed to be veins.
7. The control data may be used to change the suture
thread to a soluble thread for calculus prevention,
when the surgical site has a tubular structure (the
morphological information may be inputted by the
user in advance) and urine component is detected
at the surgical site.
8. The control data may be used to change the suture
tread to an antibiotics-treated thread when the tissue
necrosis is detected at the surgical site.
9. The control data may be used to change the suture
thread to a suture thread easily identifiable by X-rays
when cancer cells are detected at the surgical site.
10. The control data may be used to pause the su-
turing action of the suturing device or change the
suturing mode when a large amount of blood, intes-
tinal secretion, tissue necrosis or cancer cells are
detected at the surgical site.
11. The control data may be used to stop the surgical
instrument or suturing device when the elasticity of
the surgical site is identified to be almost zero.
12. The control data may be used to change the sur-
gical instrument to an electrocautery when a large
amount of blood is detected at the surgical site.
13. The control data may be used to switch the mode
of the electrocautery to a hemorrhage prevention
mode when a large amount of blood is detected at
the surgical site.
14. The control data may be used to change the sur-
gical instrument to an electric knife, an electrocau-
tery, a laser emitter or a drug spray when tissue
necrosis or cancer cells are detected at the surgical
site.
15. When the surgical instrument perform an action
to hold the surgical site, the control data may be used
to control the pressure of the action according to the
elasticity of the surgical site.

[0043] Although only some of the examples of the pos-
sible data matching have been listed above, it will be
apparent to those skilled in the art that more diverse ex-
amples of the data matching other than the above ones
may be envisaged as accumulating and utilizing in com-
bination the data from the information collection device
or the information on the patient from the user control
device 300.
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[0044] Next, the surgery control unit 220 according to
one embodiment of the invention may transmit to the ro-
bot 100 a control signal to allow the surgical instrument
or suturing device to operate in accordance with the con-
trol data matched by the data matching unit 210. Further,
the surgery control unit 220 may display to the user in
advance the contents of the above operation control via
the display means of the user control device 300.
[0045] The surgery control unit 220 may carry out au-
tomated control only depending on the matched control
data, but may also carry out surgery control only after
requesting and receiving the user’s approval of the sur-
gery control according to the matched control data. In
the latter case, on the basis of the decision based on the
user’s surgical experience, the user may grant the above
approval or else reject the approval and select the sur-
gery control having the changed contents to be carried
out.
[0046] Further, as the user issues a command by
means of the user command device 300, the surgery
control unit 220 may transmit to the robot 100 a control
signal to control the operation of the base, robotic arms,
endoscope, surgical instrument, information collection
device, suturing device or the like.
[0047] Next, when the user makes a manipulation to
change the contents of the surgery control using the user
control device 300, the data management unit 230 ac-
cording to one embodiment of the invention may signifi-
cantly or slightly change the values or range of values of
the corresponding matched control data (e.g., the control
data on the suture interval, type of the suture thread, type
of the suture needle, tension of pulling the suture thread,
or the like) in accordance with the above contents, there-
by updating the data matching matrix. In this case, the
data management unit 230 may issue a message to the
user to ask whether he/she wants the update, and re-
quest a confirmation from the user.
[0048] Next, the database 240 according to one em-
bodiment of the invention may store the data matching
matrix as described above. Although Fig. 3 shows that
the database 240 is configured to belong to the intelligent
surgery system 200, the database 240 may be configured
separately from the intelligent surgery system 200, as
needed by those skilled in the art to implement the in-
vention. For example, the database 240 (and the data
matching matrix thereof) may be built on a web server
so that they may be consulted or updated by a large
number of distributed users.
[0049] Next, the communication unit 250 according to
one embodiment of the invention may perform a function
to enable data transmission/receipt to/from the data
matching unit 210, the surgery control unit 220, the data
management unit 230 and the database 240.
[0050] Lastly, the control unit 260 according to one em-
bodiment of the invention may perform a function to con-
trol data flow among the data matching unit 210, the sur-
gery control unit 220, the data management unit 230, the
database 240 and the communication unit 250. That is,

the control unit 260 according to the present invention
may control data flow into/out of the intelligent surgery
system 200 or data flow among the respective compo-
nents of the intelligent surgery system 200, such that the
data matching unit 210, the surgery control unit 220, the
data management unit 230, the database 240 and the
communication unit 250 may carry out their particular
functions, respectively.
[0051] The embodiments according to the present in-
vention as described above may be implemented in the
form of program instructions that can be executed by
various computer components, and may be stored on a
computer-readable recording medium. The computer-
readable recording medium may include program in-
structions, data files, data structures and the like, sepa-
rately or in combination. The program instructions stored
on the computer-readable recording medium may be
specially designed and configured for the present inven-
tion, or may also be known and available to those skilled
in the computer software field. Examples of the compu-
ter-readable recording medium include the following:
magnetic media such as hard disks, floppy disks and
magnetic tapes; optical media such as compact disk-read
only memory (CD-ROM) and digital versatile disks
(DVDs); magneto-optical media such as floptical disks;
and hardware devices such as read-only memory (ROM),
random access memory (RAM) and flash memory, which
are specially configured to store and execute program
instructions. Examples of the program instructions in-
clude not only machine language codes created by a
compiler or the like, but also high-level language codes
that can be executed by a computer using an interpreter
or the like. The above hardware devices may be changed
to one or more software modules to perform the opera-
tions of the present invention, and vice versa.
[0052] Although the present invention has been de-
scribed in terms of specific items such as detailed ele-
ments as well as the limited embodiments and the draw-
ings, they are only provided to help general understand-
ing of the invention, and the present invention is not lim-
ited to the above embodiments. It will be appreciated by
a person of ordinary skill in the art that various modifica-
tions and changes may be made from the above descrip-
tion.
[0053] Therefore, the spirit of the present invention
shall not be limited to the above-described embodiments,
and the entire scope of the appended claims and their
equivalents will fall within the scope and spirit of the in-
vention.

Claims

1. An intelligent surgery system, comprising:

a data matching unit to receive data on a surgical
site of a patient from an information collection
device and to find control data matching the data
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on the surgical site on the basis of a data match-
ing matrix; and
a surgery control unit to allow a surgical instru-
ment or suturing device to operate in accord-
ance with the control data from the data match-
ing unit.

2. An intelligent surgery system as claimed in Claim 1,
wherein the data on the surgical site is at least one
of data on elasticity, temperature, acidity, gas pres-
sure, electromagnetic property, blood property, body
fluid property, inflammation and canceration of the
surgical site.

3. An intelligent surgery system as claimed in Claim 1,
wherein the data matching unit further receives in-
formation on the patent provided by a user.

4. An intelligent surgery system as claimed in Claim 3,
wherein the information on the patient is information
on at least one of race, age, sex and blood pressure
of the patient, or information on the type of the sur-
gical site.

5. An intelligent surgery system as claimed in Claim 3,
wherein the control data is intended to control at least
one of the type, mode and operating pressure of the
surgical instrument.

6. An intelligent surgery system as claimed in Claim 3,
wherein the control data is intended to control at least
one of the suture interval, type of a suture thread,
type of a suture needle, and tension of pulling the
suture thread of the suturing device.

7. An intelligent surgery system as claimed in Claim 1,
wherein the dimension of the data matching matrix
is the type of the data on the surgical site, and the
category of the dimension is the values or range of
values of the data on the surgical site.

8. An intelligent surgery system as claimed in Claim 1,
wherein when a user makes a manipulation to
change the contents of surgery control, the values
or range of values of the corresponding control data
are capable of being updated in the data matching
matrix.

9. An intelligent surgery system as claimed in Claim 1,
wherein the data matching matrix is capable of being
updated on a web by a plurality of users.
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摘要(译)

本发明涉及一种智能手术系统。根据本发明的一个实施例，提供了一种
智能手术系统，包括：数据匹配单元，其从信息收集装置接收关于将要
进行手术的患者身体的一部分的数据，以及搜索与身体部位数据匹配的
控制数据，以便在数据匹配矩阵的基础上进行手术;手术控制单元，其使
手术工具或缝合装置能够根据来自数据匹配单元的控制数据进行操作。
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