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SURGERY SYSTEM

[0001] This application claims benefit of Japanese Appli-
cation No. 2002-200258 filed in Japan on Jul. 9, 2002 and
Japanese Application No. 2003-063743 filed in Japan on
Mar. 10, 2003, the contents of which are incorporated by this
reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to a surgery system
comprising an electric scalpel which performs treatment by
high-frequency electric current, ultrasonic treatment equip-
ment which performs treatment by ultrasonic, and so forth.

[0004] 2. Description of the Related Art

[0005] In recent years, electric scalpel devices which
perform treatment using high-frequency electric current,
ultrasonic treatment devices which perform treatment using
ultrasonic, and so forth, have been developed and imple-
mented as medical devices for treating affected portions of
the body.

[0006] Various types of treatment equipment are used for
the electric scalpel devices and ultrasonic treatment devices,
depending on the affected portion or treatment method. Also,
water-supply/suction  devices and pneumoperitoneum
devices and the like are also used in conjunction in the event
of treating an affected portion in the body cavity, for
cleaning the affected portion and for carrying out pneumo-
peritoneum.

[0007] A system and driving control setting method and
the like for using multiple types of treatment equipment such
as electric scalpel devices, ultrasonic treatment devices,
water-supply/suction devices, pneumoperitoneum devices,
and the like, in an efficient manner in accordance with the
treatment method, has been proposed in, for example, Japa-
nese Unexamined Patent Application Publication No. 2001-
178734, Japanese Unexamined Patent Application Publica-
tion No. 9-38098, Japanese Unexamined Patent Application
Publication No. 2001-346804, and so forth.

[0008] Japanese Unexamined Patent Application Publica-
tion No. 2001-178734 proposes a surgery system wherein
the types of treatment equipment are distinguished, to auto-
matically set the operating parameters of an ultrasonic
coagulation incision device, water-supply/suction device,
electric scalpel device, pneumoperitoneum, and so forth, in
an appropriate manner, and wherein the system comprises a
double foot switch connected to the ultrasonic coagulation
incision device and a triple foot switch connected to the
water-supply/suction device, so that one of the treatment
equipment can be controlled by either of the two foot
switches.

[0009] Japanese Unexamined Patent Application Publica-
tion No. 9-38098 discloses an ultrasonic treatment device
comprising ultrasonic driving means for supplying driving
signals for driving an ultrasonic transducer, a probe for
transmitting the ultrasonic vibrations generated by the ultra-
sonic driving means to the portion to be treated, electric
scalpel signal supplying means for supplying electric scalpel
signals to the probe, detecting means for detecting electric
scalpel signals supplied from electric scalpel signal supply-
ing means to the probe, and control means for controlling

1. Field of the Invention
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on/off of supply of ultrasonic driving to the probe based on
the detection results from the detecting means, wherein
ultrasonic treatment and electric scalpel treatment can each
be used, with simultaneous use of the ultrasonic and electric
scalpel forbidden.

[0010] Japanese Unexamined Patent Application Publica-
tion No. 2001-346804 proposes a surgery system wherein
signal output means which output a signal indicating the
state of treatment being carried out by an ultrasonic surgery
device are provided in an ultrasonic surgery device, and
comprises a pneumoperitoneum device having signal input
means for performing ventilation action according to signals
indicating the treatment state from the ultrasonic surgery
device, wherein the ventilation action of the pneumoperito-
neum device is synchronously driven by the treatment
signals from the ultrasonic surgery device.

SUMMARY OF THE INVENTION

[0011] The surgery system according to the present inven-
tion comprises: a plurality of types of medical devices to
which a plurality of types of treatment equipment are
connected, the plurality of types of medical devices gener-
ating and outputting treatment equipment driving signals
corresponding to the connected treatment equipment; a
communicating unit provided between the plurality of types
of medical devices, for communicating information one with
another; a driving control information transmission unit
provided to each of the plurality of types of medical devices,
for generating driving control information corresponding to
the treatment equipment connected to its own medical
device, and transmitting the driving control information to
other medical devices via the communication unit; a control
information determination reply unit provided to each of the
plurality of types of medical devices, for receiving driving
control information transmitted from other medical devices
and making permission/non-permission determination
regarding whether or not operations can be made in syn-
chronization with other medical devices, based on the driv-
ing control information, and also making reply of the
permission/non-permission determination to the originating
medical device via the communication unit; and a driving
control decision unit provided to each of the plurality of
types of medical devices, for deciding the driving control of
the medical device to which it belongs, based on the
synchronization driving permission/non-permission deter-
mination reply from the control information determination
reply unit of another medical device.

[0012] In the event of the driving control information
transmission unit of the system according to the present
invention performing driving control of treatment equip-
ment not necessitating synchronized operations with other
medical devices, the driving control information transmis-
sion unit may perform inclusion transmission of synchro-
nized operations unnecessary information at another medi-
cal device, with the other medical device which has received
the synchronized operations unnecessary information per-
forming non-permission settings for synchronized opera-
tions.

[0013] Also, the driving control information transmission
unit of the system according to the present invention may
transmit driving control information to other medical
devices via the communication unit at constant intervals,
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and in the event that the driving control information trans-
mitted from the driving control information transmission
unit of the originating medical device at constant intervals is
not received within a stipulated time period, the control
information determination reply unit of the other medical
device may stop driving control of its own medical device.

[0014] With the surgery system according to the present
invention, in the event that one medical device is driven and
operated in a system wherein multiple medical devices are
connected, the driving operation information thereof is
transmitted to the other medical devices, and only a medical
device which has been permitted to be driven and operated
by the other medical device can be synchronously driven
and operated therewith. Or, in the event that another medical
device receives information that one medical device is being
driven and operated, the other medical device can restrict its
own driving operation based on that information, so desired
devices can be selected and set from the multiple medical
devices, according to the contents or method of treatment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1 is a block diagram indicating the configu-
ration of an embodiment of the surgery system relating to the
present invention,

[0016] FIG. 2 is a block diagram indicating the configu-
ration of an electric scalpel device used for the surgery
system;

[0017] FIG. 3 is a block diagram indicating the configu-
ration of an ultrasonic output device used for the surgery
system,;

[0018] FIG. 4 is a block diagram indicating the configu-
ration of a water-supply/suction device used for the surgery
system;

[0019] FIG. 5 is a block diagram indicating the configu-
ration of a pneumoperitoneum device used for the surgery
system;

[0020] FIG. 6 is a time chart describing the operations of
the surgery system;

[0021] FIG. 7 is a flowchart describing the operations of
the surgery system; and

[0022] FIG. 8 is a block diagram illustrating the configu-
ration of another embodiment of the surgery system relating
to the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0023] The following is a detailed description of the
embodiments of the present invention, with reference to the
drawings. A first embodiment of the surgery system accord-
ing to the present invention will be described with reference
to FIGS. 1 through 7. FIG. 1 is a block diagram indicating
the overall configuration of an embodiment of the surgery
system relating to the present invention, FIG. 2 is a block
diagram indicating the configuration of an electric scalpel
device used for the surgery system, FIG. 3 is a block
diagram indicating the configuration of an ultrasonic output
device used for the surgery system, FIG. 4 is a block
diagram indicating the configuration of a water-supply/
suction device used for the surgery system, FIG. § is a block
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diagram indicating the configuration of a pneumoperito-
neum device used for the surgery system, FIG. 6 is a time
chart describing the operations of the surgery system, and
FIG. 7 is a flowchart describing the operations of the surgery
system.

[0024] As shown in FIG. 1, the surgery system according
to the first embodiment of the present invention comprises
an electric scalpel device 1 which generates and supplies
high-frequency electric current for an electric scalpel to
treatment equipment, an ultrasonic output device 2 which
generates and supplies ultrasonic vibration driving signals to
treatment equipment, a water-supply/suction device 3 which
performs water-supply and suction driving of water-supply/
suction treatment equipment, and a pneumoperitoneum
device 4 which supplies air and vents air to and from the
abdominal cavity, with the treatment devices 1 through 4
performing later-described information communication
through a communication cable 8.

[0025] An HF foot switch 5 for instructing driving of the
electric scalpel device 1 is connected to the electric scalpel
device 1, and control of the driving output of the electric

scalpel device 1 is performed by input of instructions from
the HF foot switch 5.

[0026] A double foot switch 6 for instructing driving of the
ultrasonic output device 2 is connected to the ultrasonic
output device 2, and control of the ultrasonic vibration
output of the ultrasonic output device 2 is performed by
input of instructions from the double foot switch 6.

[0027] A triple foot switch 7 for instructing driving of the
water-supply/suction device 3 is connected to the water-
supply/suction device 3, and driving control of water-sup-
ply/suction of the water-supply/suction device 3 is per-
formed by input of instructions from the triple foot switch 7.

[0028] Note that input of driving instructions of the ultra-
sonic output device 2 can be made controlled either from the
double foot switch 6 or the triple foot switch 7.

[0029] Ultrasonic coagulation incision treatment equip-
ment 9 and ultrasonic suction treatment equipment 11 are
connected via an electric scalpel cable 13 on the high-
frequency output end of the electric scalpel device 1. The
ultrasonic coagulation incision treatment equipment 9, an
ultrasonic trocar 10, and the ultrasonic suction treatment
equipment 11 are connected to the ultrasonic driving output
end of the ultrasonic output device 2 by an ultrasonic cable
14. The ultrasonic suction treatment equipment 11 is con-
nected to the water-supply/suction output end of the water-
supply/suction device 3 via a water-supply/suction tube 15.
Also, a trocar 12 is connected to the air-supply/vent output
end of the pneumoperitoneum device 4 via an air-supply/
vent tube 16.

[0030] Upon driving instructions being input to the elec-
tric scalpel device 1 from the HF foot switch 3, the electric
scalpel device 1 supplies high-frequency electric current to
the ultrasonic coagulation incision treatment equipment 9 or
ultrasonic suction treatment equipment 11 via the electric
scalpel cable 13, and treatment such as coagulation or
incision of the body tissue is performed by the high-
frequency electric current being output from the tips of the
ultrasonic coagulation incision treatment equipment 9 or
ultrasonic suction treatment equipment 11.
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[0031] Upon driving instructions being input to the ultra-
sonic output device 2 from the double foot switch 6, the
ultrasonic output device 2 supplies ultrasonic vibration
signals to the ultrasonic coagulation incision treatment
equipment 9, ultrasonic trocar 10, or ultrasonic suction
treatment equipment 11, via the ultrasonic cable 14, whereby
ultrasonic coagulation/incision is performed on the body
tissue with the ultrasonic coagulation incision treatment
equipment 9, the body cavity is bloodlessly punctured from
the skin with the ultrasonic trocar 10, and the body tissue is
subjected to treatment such as crushing/suction or the like
with the ultrasonic suction treatment equipment 11. Note
that each of the ultrasonic treatment equipment 9, 10, and 11
have individual ultrasonic transducers, and can generate
ultrasonic vibrations upon receiving ultrasonic vibration
signals from the ultrasonic output device 2. Or, an arrange-
ment may be made wherein ultrasonic vibrations are output
from the ultrasonic output device 2, and supplied to the
ultrasonic treatment equipment 9, 10, and 11.

[0032] Note that the driving instructions input of the
ultrasonic output device 2 may also be carried out from the
triple foot switch 7. Accordingly, the two foot switches, i.e.,
the double foot switch 6 and the triple foot switch 7 contain
switches (pedals) capable of at least turning on and off the
ultrasonic output.

[0033] Upon input of driving instructions from the triple
foot switch 7, the water-supply/suction device 3 supplies
water and suctions from the tip of the ultrasonic suction
treatment equipment 11 via the water-supply/suction tube
15. This water feeding and suctioning action is performed by
operating a water feed pedal and suction pedal, not shown in
the drawings, which are provided on the triple foot switch 7,
thereby supplying cleaning fluid to the body tissue, and
recovering and suctioning the cleaning fluid following
cleaning the body tissue as well as the crushed body tissue
and the like.

[0034] In the event of performing treatment by ultrasonic
driving of the ultrasonic suction treatment equipment 11 by
the ultrasonic output device 2, synchronously driving the
water-supply/suction device 3 allows crushing and ultra-
sonic treatment of the body tissue to be performed while
washing the body tissue with the cleaning fluid, and also
suctioning the crushed body tissue from the crushing and the
ultrasonic treatment to be suctioned along with the cleaning
fluid.

[0035] The pneumoperitoncum device 4 vents gas within
the body cavity from the trocar 12 via the air-supply/vent
tube 16. Also, though not shown in the drawings, gas in fed
into the body cavity via the air-supply/vent tube 16, thereby
performing control to maintain the pneumoperitoneum pres-
sure within the body at a constant level.

[0036] Also, as shown in FIGS. 2 and 3, the electric
scalpel device 1 and the ultrasonic output device 2 are
provided with treatment equipment determination units 52
and 62, for determining the treatment equipment connected
to the output side. The treatment equipment determination
units 52 and 62 identify the treatment equipment connected,
such as the ultrasonic coagulation incision treatment equip-
ment 9, ultrasonic trocar 10, and ultrasonic suction treatment
equipment 11, and for determining the type of each of the
ultrasonic coagulation incision treatment equipment 9, ultra-
sonic trocar 10, and ultrasonic suction treatment equipment
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11. The identification determination of the treatment equip-
ment is performed by providing a resistor with a different
value for each type of treatment equipment, or providing a
storage medium storing identification information therein,
so as to identify the treatment equipment based on the
resistance value or the identification information.

[0037] That is, as shown in FIG. 2, the electric scalpel
device 1 comprises an output unit 51, treatment equipment
determination unit 52, switch detecting unit 53, communi-
cation unit 54, and control unit 55.

[0038] The output unit 51 is for generating and outputting
high-frequency electric current for ultrasonic treatment
equipment 56 such as the ultrasonic coagulation incision
treatment equipment 9 or ultrasonic suction treatment equip-
ment 11 or the like connected to the output unit 51 of the
electric scalpel device 1, under driving control from the
control unit 55.

[0039] The treatment equipment determination unit 52
determines the connection of the ultrasonic treatment equip-
ment 56 such as the ultrasonic coagulation incision treat-
ment equipment 9 or ultrasonic suction treatment equipment
11 connected to the electric scalpel device 1, and the type of
the connected ultrasonic treatment equipment 56, so as to
output the connection of the ultrasonic treatment equipment
56 and the type information thereof to the control unit 55.

[0040] The switch detecting unit 53 detects on/off infor-
mation of the HF foot switch § and various types of
operating switches 57 provided to the electric scalpel device
1, so as to output switch information of the HF foot switch
5 and the various types of operating switches being turned
on to the control unit 55. Examples of an operating switch
57 include an incision switch and a coagulation switch.

[0041] The control unit 55 generates driving control infor-
mation corresponding to the treatment equipment 56 con-
nected to its own electric scalpel device 1, and also com-
prises a driving control information transmission unit 551
for transmitting the driving control information to other
medical devices via the communication unit 54, a control
information determination reply unit 552 for receiving driv-
ing control information transmitted from other medical
devices and performing permission/non-permission deter-
mination regarding synchronized operation with the other
medical device based on the driving control information,
and returning the permission/non-permission determination
to the originating medical device via the communication unit
54, and a driving control decision unit 553 for deciding the
driving control of its own electric scalpel device 1 based on
the synchronized operation permission/non-permission
determination returned from the control information deter-
mination reply unit 552 of the other medical device.

[0042] The control unit 55 performs driving control of the
output unit 51, based on the connection and type information
of the ultrasonic treatment equipment 36 provided from the
treatment equipment determination unit 52, and the on/off
information of the HF foot switch 5 and various types of
operating switches 57 from the switch detecting unit 53 and
the switch information of a switch being turned on, and
generates and outputs high-frequency electric current cor-
responding to the ultrasonic treatment equipment 56 con-
nected to the output unit 51.

[0043] Further, the control unit 55 performs driving con-
trol of the communicating unit 54 to generate and transmit
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via the communication cable 8 the type and driving condi-
tions of the ultrasonic treatment equipment 56 connected to
the electric scalpel device 1 and also driving information
such as whether synchronized driving with the ultrasonic
output device 2, water-supply/suction device 3, and pneu-
moperitoneum device 4, which are other medical devices, is
necessary, and so forth, and also receives driving informa-
tion from the other medical devices 2 through 4, so as to
control the electric scalpel device 1.

[0044] Note that the output unit 51 constantly monitors the
high-frequency electric current being output to the ultrasonic
treatment equipment 56, and in the event of an abnormality,
trouble information is sent to the control unit 55, and the
supply of the high-frequency electric current is stopped.

[0045] As shown in FIG. 3, the ultrasonic output device 2
comprises an ultrasonic output unit 61, treatment equipment
determination unit 62, switch detecting unit 63, communi-
cation unit 64, and control unit 65.

[0046] The ultrasonic output unit 61 is for generating and
supplying ultrasonic driving output corresponding to ultra-
sonic treatment equipment 66 such as the ultrasonic coagu-
lation incision treatment equipment 9, ultrasonic trocar 10,
or ultrasonic suction treatment equipment 11 or the like
connected to the ultrasonic output unit 61 of the ultrasonic
output device 2, under driving control from the control unit
65.

[0047] The treatment equipment determination unit 62
determines the connection of the ultrasonic treatment equip-
ment 66 such as the ultrasonic coagulation incision treat-
ment equipment 9, ultrasonic trocar 10, and ultrasonic
suction treatment equipment 11 connected to the ultrasonic
output unit 61 of the ultrasonic output device 2, and the type
of the connected ultrasonic treatment equipment 66, so as to
output the connection of the ultrasonic treatment equipment
66 and the type information thereof to the control unit 65.

[0048] The switch detecting unit 63 detects on/off infor-
mation of the double foot switch 6 and various types of
operating switches provided to the ultrasonic output device
2, so as to output switch information of the double foot
switch 6 and the various types of operating switches being
turned on to the control unit 65. Though not shown in the
drawings, the switch detecting unit 63 is also capable of
detecting on/off of the triple foot switch 7, and information
of switches turned on.

[0049] The control unit 65 generates driving control infor-
mation corresponding to the treatment equipment 66 con-
nected to its own ultrasonic output device 2, and also
comprises a driving control information transmission unit
651 for transmitting the driving control information to other
medical devices via the communication unit 64, a control
information determination reply unit 652 for receiving driv-
ing control information transmitted from the other medical
devices and also performing permission/non-permission
determination regarding synchronized operation with the
other medical devices based on the driving control informa-
tion, and returning the permission/non-permission determi-
nation to the originating medical device via the communi-
cation unit 64, and a driving control decision unit 653 for
deciding the driving control of its own ultrasonic output
device 2 based on the synchronized operation permission/
non-permission determination returned from the control
information determination reply unit 652 of the other medi-
cal devices.
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[0050] The control unit 65 performs driving control of the
ultrasonic output unit 61, based on the connection and type
information of the ultrasonic treatment equipment 66 pro-
vided from the treatment equipment determination unit 62,
and the on/off information of the double foot switch 6 and
various types of operating switches 67 from the switch
detecting unit 63 and the switch information of a switch
being turned on, and generates and supplies ultrasonic
driving output corresponding to the ultrasonic treatment
equipment 66 connected to the output unit 61.

[0051] Further, the control unit 65 performs driving con-
trol of the communicating unit 64 to generate and transmit
via the communication cable 8 the type and driving condi-
tions of the ultrasonic treatment equipment 66 connected to
the ultrasonic output device 2 and also driving information
such as whether synchronized driving with the electric
scalpel device 1, water-supply/suction device 3, and pneu-
moperitoneum device 4, which are other medical devices, is
necessary, and so forth, and also receives driving informa-
tion from the other medical devices 1, 3, and 4, so as to
control the driving of the ultrasonic output device 2.

[0052] Note that the ultrasonic output unit 61 constantly
monitors the ultrasonic driving output being output to the
ultrasonic treatment equipment 66, and in the event of an
abnormality, trouble information is sent to the control unit
65, and the supply of the ultrasonic driving output is
stopped.

[0053] As shown in FIG. 4, the water-supply/suction
device 3 comprises a water supply pump 71, suction pump
72, switch detecting unit 73, communication unit 74, and
control unit 75. The water-supply/suction tube 15 is con-
nected to the water supply pump 71 and suction pump 72.

[0054] The switch detecting unit 73 detects the on/off
information of the water supply switch and suction switch of
the triple foot switch 7, and outputs the water-supply or
suction switch information of the switch turned on, to the
control unit 75.

[0055] The control unit 75 generates driving control infor-
mation corresponding to the ultrasonic suction treatment
equipment 11 connected to its own water-supply/suction
device 3, and also comprises a driving control information
transmission unit 751 for transmitting the driving control
information to the other medical devices via the communi-
cation unit 74, a control information determination reply
unit 752 for receiving driving control information transmit-
ted from other medical devices and performing permission/
non-permission  determination regarding synchronized
operation with the other medical device based on the driving
control information, and returning the permission/non-per-
mission determination to the originating medical device via
the communication unit 74, and a driving control decision
unit 753 for deciding the driving control of its own water-
supply/suction device 3 based on the synchronized operation
permission/non-permission determination returned from the
control information determination reply unit 752 of the other
medical devices.

[0056] The control unit 75 drives the water supply pump
71 and/or suction pump 72 based on the on/off information
of the triple foot switch 7 from the switch detecting unit 73
and the switch information of the switch turned on.

[0057] Also, the control unit 75 sets the driving conditions
for the water supply pump 71 and/or suction pump 72, based
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on the type of the ultrasonic treatment equipment 66 trans-
mitted from the ultrasonic output device 2 and the synchro-
nized driving information, and upon the ultrasonic output
switch of the triple foot switch 7 turning on, detects the on
information of the switch at the switch detecting unit 73, and
transmits ultrasonic driving information to the communica-
tion unit 64 of the ultrasonic output device 2 from the
communication unit 74 via the communication cable 8,
based on the on information of the switch, so as to effect
synchronized driving of the ultrasonic output device 2 and
the water-supply/suction device 3.

[0058] As shown in FIG. 5, the pneumoperitoneum device
4 comprises an air vent pump 81 and an air supply pump 82
connected to the air-supply/vent tube 16, a switch detecting
unit 83, communication unit 84, and control unit 85.

[0059] The switch detecting unit 83 detects the on/off
information of a button switch 86 such as an air-supply
button or vent button or the like provided on the operation
panel of the pneumoperitoneum device 4, and the switch
information of the button switched on, and outputs to the
control unit 85.

[0060] Upon the switch detecting unit 83 detecting the air
supply switch turning on, and the information thereof being
output to the control unit 85, the control unit 85 performs
driving control of the air supply pump 82. Upon the switch
detecting unit 83 detecting the vent switch turning on, and
the information thereof being output to the control unit 85,
the control unit 85 performs driving control of the air vent
pump 81.

[0061] The control unit 85 generates driving control infor-
mation corresponding to the treatment equipment 12 con-
nected to its own pneumoperitoneum device 4, and also
comprises a driving control information transmission unit
851 for transmitting the driving control information to the
other medical devices via the communication unit 84, a
control information determination reply unit 852 for receiv-
ing driving control information transmitted from other medi-
cal devices and also performing permission/non-permission
determination regarding synchronized operation with the
other medical device based on the driving control informa-
tion, and returning the permission/non-permission determi-
nation to the originating medical device via the communi-
cation unit 84, and a driving control decision unit 853 for
deciding the driving control of its own pneumoperitoneum
device 4 based on the synchronized operation permission/
non-permission determination returned from the control
information determination reply unit 852 of the other medi-
cal devices.

[0062] Further, upon the communication unit 84 receiving
instruction information of air supply and/or venting from the
electric scalpel device 1 or ultrasonic output device 2 via the
communication cable 8, the control unit 85 performs driving
control of the air vent pump 81 and the air supply pump 82
based on the instruction information.

[0063] Next, the operations of a surgery system configured
thus will be described.

[0064] For example, in an arrangement wherein the ultra-
sonic coagulation incision treatment equipment 9 is con-
nected to the ultrasonic output device 2, in the event that
driving instructions for the ultrasonic coagulation incision
treatment equipment 9 are input by an operation from the
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operating switches 67, the connection of the ultrasonic
coagulation incision treatment equipment 9 and the type
thereof are determined by the treatment equipment determi-
nation unit 62 of the ultrasonic output device 2, and switch-
ing on of the ultrasonic coagulation incision treatment
equipment 9 is detected by the switch detecting unit 63.
Based on the determination and detection results from the
treatment equipment determination unit 62 and the switch
detecting unit 63, the control unit 65 performs driving
control of the ultrasonic output unit 61, so as to output
optimal ultrasonic driving signals to the ultrasonic coagu-
lation incision treatment equipment 9.

[0065] 1In a case of performing treatment by providing
ultrasonic driving output to this ultrasonic coagulation inci-
sion treatment equipment 9, water supply and suction by the
water-supply/suction device 3 is unnecessary, but there is
need for ventilation by the pneumoperitoneum device 4 in
order to vent the smoke and mist generated by the treatment
using the ultrasonic coagulation incision treatment equip-
ment 9 from the body cavity, to keep a clear field of view
within the body cavity.

[0066] Also, in the case of performing ultrasonic vibration
treatment by providing driving control to this ultrasonic
coagulation incision treatment equipment 9 from the ultra-
sonic output device 2, there is the need for supply of the
electric scalpel high-frequency output from the electric
scalpel device 1 to the ultrasonic coagulation incision treat-
ment equipment 9 to be forbidden. This is to avoid the
danger of excessive temperature rise due to applying both
the ultrasonic vibration output and electric scalpel high-
frequency output to the body tissue from the ultrasonic
coagulation incision treatment equipment 9.

[0067] To this end, in a case wherein the ultrasonic coagu-
lation incision treatment equipment 9 is connected and
driven, the control unit 65 of the ultrasonic output device 2
generates driving information regarding forbidding of syn-
chronized driving of the ultrasonic output device 2 and
electric scalpel device 1 or water-supply/suction device 3,
and synchronized driving of the ultrasonic output device 2
and the pneumoperitoneum device 4, and so forth, which is
transmitted from the communication unit 64 via the com-
munication cable 8.

[0068] Upon receiving the driving information from the
ultrasonic output device 2, the control unit 55 of the electric
scalpel device 1 sets the driving of the electric scalpel device
1 to a stopped state, and controls such that output of electric
scalpel high-frequency output is forbidden even in the event
that the HF foot switch 5 is operated and the switch detecting
unit 53 detects a switch turning on. Also, the control unit 75
of the water-supply/suction device 3 controls such that
water-supply/suction action is forbidden even in the event
that a water-supply switch or suction switch of the triple foot
switch 7 is operated and the switch detecting unit 73 detects
a switch turning on.

[0069] On the other hand, with the ultrasonic coagulation
incision treatment equipment 9 connected to the ultrasonic
output device 2, in the event that the ultrasonic output switch
of the double foot switch 6 or triple foot switch 7 is operated,
and the switch detecting unit 63 detects the switch turned on,
the control unit 65 performs driving control of the ultrasonic
output unit 61 so that predetermined ultrasonic driving
signals are generated and output to the ultrasonic coagula-
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tion incision treatment equipment 9 so as to perform ultra-
sonic coagulation/incision treatment, and also synchronized
driving information for driving the pneumoperitoneum
device 4 is created synchronously with this ultrasonic coagu-
lation/incision treatment, and is transmitted from the com-
munication unit 64 to the communication unit 84 of the
pneumoperitoneum device 4 via the communication cable 8.
The control unit 85 of the pneumoperitoneum device 4
drives the air vent pump 81 and the air supply pump 82
based on the synchronized driving information received by
the communication unit 84 of the pneumoperitoneum device
4, and vents the smoke and mist generated by the ultrasonic
coagulation/incision treatment out of the body cavity by the
trocar 12, connected via the air-supply/vent tube 16.

[0070] Thus, the pneumoperitoneum device 4 can be
driven synchronously with the treatment using the ultrasonic
coagulation incision treatment equipment 9 based on driving
control from the ultrasonic output device 2 in a sure manner,
and driving of the electric scalpel device 1 and water-supply/
suction device 3 synchronous with the ultrasonic output
device 2 can be forbidden in a sure manner.

[0071] Also, with the ultrasonic coagulation incision treat-
ment equipment 9 and ultrasonic suction treatment equip-
ment 11 connected to the electric scalpel device 1, in the
event that electric scalpel treatment is performed with one of
the ultrasonic coagulation incision treatment equipment 9 or
ultrasonic suction treatment equipment 11 under driving
control of the electric scalpel device 1, synchronized driving
forbidding information is transmitted from the electric scal-
pel device 1 to the ultrasonic output device 2 and water-
supply/suction device 3, and synchronized driving informa-
tion is transmitted to the pneumoperitoneum device 4, so
that driving of the ultrasonic output device 2 and water-
supply/suction device 3 is forbidden even in the event that
the double foot switch 6 or triple foot switch 7 is operated,
and the electric scalpel device 1 is driven by operation
instructions input from the HF foot switch 5 alone, and the
pneumoperitoneum device 4 is synchronously driven.

[0072] Next, with the ultrasonic trocar 10 connected to the
ultrasonic output device 2, in the event that the driving
instruction switch of the ultrasonic trocar 10 (one of the
various types of operating switches 67) is operated, the
ultrasonic output device 2 determines the connection and
type of the ultrasonic trocar 10 at the treatment equipment
determination unit 62, and the control unit 65 performs
driving control of the ultrasonic output unit 61 based on the
determination results so that optimal ultrasonic driving
signals are generated and output.

[0073] In a case of performing treatment by providing
ultrasonic driving output to the ultrasonic trocar 10, water
supply and suction by the water-supply/suction device 3 is
unnecessary, but there is need for the abdominal cavity to be
bloated in order to puncture with the ultrasonic trocar 10, so
there is the need to stop the air-supply/ventilation driving of
the pneumoperitoneum device 4 to maintain the pressure of
gas within the body cavity constant.

[0074] That is, in the event of driving the ultrasonic trocar
10 with the ultrasonic output device 2, the ultrasonic output
device 2 transmits synchronized driving information forbid-
ding the water-supply/suctioning driving of the water-sup-
ply/suction device 3 and the air-supply/ventilation driving of
the pneumoperitoneum device 4, and upon receiving this,
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the water-supply/suction device 3 and pneumoperitoneum
device 4 are forbidden to perform synchronous driving with
the ultrasonic trocar 10 driven and controlled by the ultra-
sonic output device 2.

[0075] Also, while the ultrasonic trocar 10 is being driven
and controlled by the ultrasonic output device 2, the ultra-
sonic trocar 10 is not connected to the electric scalpel device
1, so there is no transmission of the driving information
forbidding synchronized driving from the water-supply/
suction device 3 to the electric scalpel device 1, and the
electric scalpel device 1 execute electric scalpel treatment of
the other portions with the ultrasonic coagulation incision
treatment equipment 9 or ultrasonic suction treatment equip-
ment 11 connected thereto by operating input by the HF foot
switch 5.

[0076] That is to say, the control unit 65 of the ultrasonic
output device 2 generates driving information forbidding
synchronized driving of the water-supply/suction device 3
and pneumoperitoneum device 4 at the time of the ultrasonic
trocar 10 being connected and driven, and transmits this via
the communication cable 8. Upon receiving the driving
information from the ultrasonic output device 2, the control
unit 75 of the water-supply/suction device 3 does not drive
the water supply pump 71 and suction pump 72 even in the
event that turning on of the water supply switch or suction
switch of the triple foot switch 7 is detected at the switch
detecting unit 73, and the control unit 85 of the pneumo-
peritoneum device 4 performs control such that the air vent
pump 81 and the air supply pump 82 are not driven even in
the event that the switch detecting unit 83 detects the driving
instruction switch of the pneumoperitoneum device 4 being
turned on.

[0077] Next, in the event that the ultrasonic suction treat-
ment equipment 11 is connected to the ultrasonic output
device 2, the driving instruction switch of the ultrasonic
suction treatment equipment 11 (one of the various types of
switches 67) is operated, and the switch detecting unit 63
detects the switch turned on, the ultrasonic output device 2
determines the connection and type of the ultrasonic suction
treatment equipment 11 at the treatment equipment deter-
mination unit 62, and the control unit 65 performs driving
control of the ultrasonic output unit 61 based on the deter-
mination results and the detection of the switch turned on for
the ultrasonic suction treatment equipment 11 by the switch
detecting unit 63, so as to output optimal ultrasonic driving
signals corresponding to the ultrasonic suction treatment
equipment 11. At the time of performing treatment by
providing ultrasonic driving output to the ultrasonic suction
treatment equipment 11, there is the need for water supply
and suction synchronized driving by the water-supply/suc-
tion device 3, but synchronized driving of the pneumoperi-
toneum device 4 is not necessary.

[0078] That is to say, forbidding synchronized driving of
the pneumoperitoneum device 4 synchronously with the
treatment driving of the ultrasonic suction treatment equip-
ment 11 by the ultrasonic output device 2 keeps the suc-
tioning functions of the ultrasonic suction treatment equip-
ment 11 and air-supply/venting functions of the
pneumoperitoneum device 4 from being carried out simul-
taneously. Consequently, the bloating of the abdominal
cavity necessary for ultrasonic suction processing can be
maintained.
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[0079] In other words, bloating of the abdominal cavity
can be balanced to a predetermined degree between the
amount of suction by the ultrasonic suction treatment equip-
ment 11 and the amount of air fed into the abdominal cavity
by the pneumoperitoneum device 4. However, in the event
that the venting functions of the pneumoperitoneum device
4 are driven and the sum of the air volume displacement of
the pneumoperitoneum device 4 and the suction amount of
the ultrasonic suction treatment equipment 11 exceeds the
amount of air supplied by the pneumoperitoneum device 4,
the abdominal cavity shrinks, and treatment with the ultra-
sonic suction treatment equipment 11 becomes difficult.

[0080] Now, driving control of the ultrasonic coagulation
incision treatment equipment 9 or ultrasonic suction treat-
ment equipment 11 with the electric scalpel device 1 while
driving control of the ultrasonic suction treatment equipment
11 with the ultrasonic output device 2 will obstruct treatment
due to increased heat and so forth, so driving information
forbidding driving is transmitted from the ultrasonic output
device 2 to the electric scalpel device 1, and the electric
scalpel device 1 stops the electric scalpel output even in the
event of detecting operating input by the HF foot switch §,
based on the driving information forbidding driving.

[0081] Next, the communication operations of the driving
information carried out over the communication cable 8
between the medical devices of the surgery system accord-
ing to the present invention will be described with reference
to the time chart shown in FIG. 6. FIG. 6 illustrates a
transmission data and reception data time chart for a certain
originating medical device.

[0082] At time t1, in the event that there is operational
input from the double foot switch 6 or triple foot switch 7,
to the ultrasonic output device 2 which is the originating
medical device, for driving the ultrasonic coagulation inci-
sion treatment equipment 9, the ultrasonic output device 2
generates driving instruction information for the ultrasonic
coagulation incision treatment equipment 9, driving infor-
mation for the pneumoperitoneum device 4 to perform
venting driving synchronously with the ultrasonic coagula-
tion incision treatment equipment 9, and driving information
forbidding driving of the electric scalpel device 1 and the
water-supply/suction device 3, and transmits this as trans-
mission data to the electric scalpel device 1, water-supply/
suction device 3, and pneumoperitoneum device 4, which
are receiving medical devices, via the communication cable

8.

[0083] The electric scalpel device 1, water-supply/suction
device 3, and pneumoperitoneum device 4, which are receiv-
ing devices, which have received the driving information
transmitted from the ultrasonic output device 2, return
information with regard to whether an operating switch has
been turned on and the device is operated, or an operating
switch has not been turned on and the device is not being
operated, prior to receiving the driving information from the
ultrasonic output device 2 which is the originating device.

[0084] That is to say, for example, a medical device
regarding which an operating switch is turned on and is
driven and controlled (hereafter referred to as “originating
medical device”) generates and transmits driving informa-
tion such as the identification of the medical device switched
on, the type of the switch operated, the identification of the
treatment equipment to be driven, the identification of the
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medical devices driven synchronously, and identification of
medical devices regarding which synchronized driving is
forbidden (hereafter referred to as “driving information
transmission from originating medical device”). A medical
device which has received the driving information transmis-
sion from the originating medical device (hereafter referred
to as “receiving medical device”) returns information to the
originating medical device regarding whether or not the
device had been driven by an operating switch before
receiving the driving information (hereafter referred to as
“driving information reply from receiving medical device™).

[0085] Next, at time t2, the originating medical device
receives a message regarding whether or not a switch of the
receiving medical device has been operated, as reception
data.

[0086] That is to say, in the event that the driving infor-
mation reply from the receiving medical device shows that
the receiving medical device has been switched on and is
being driven and controlled before transmission of the
driving information from the originating medical device, the
receiving medical device performs processing to invalidate
the driving information transmitted from the originating
medical device and returns a message to that effect to the
originating medical device. On the other hand, in the event
that the receiving medical device has not been switched on
and is not being driven and controlled at any way at the point
of transmission of the driving information from the origi-
nating medical device, the receiving medical device per-
forms processing to validate the driving information trans-
mitted from the originating medical device, and returns a
message to that effect to the originating medical device.

[0087] Next, at time t3, the valid/invalid results of the
driving information of the originating medical device from
the receiving medical device received at time t2, is trans-
mitted to other receiving medical device connected thereto
as transmission data. That is, whether the switch of the
originator has been validated or invalidated, is transmitted.
At the medical device receiving the message, control set-
tings such as synchronized driving or forbidding thereof of
the receiving medical device, and input restriction (forbid-
ding) of operating switches, is performed based on the
message.

[0088] Further, at time t4, the originating medical device
receives driving information such as the synchronized driv-
ing or forbidding thereof, and input restriction (forbidding)
of operating switches set to the other receiving medical
devices, as reception data of the receiving medical device,
and finalizes the control settings.

[0089] Accordingly, in the event operating input for driv-
ing the ultrasonic coagulation incision treatment equipment
9 is made from the foot switches 6 or 7 to the ultrasonic
output device 2, for example, selecting of other medical
devices to be driven synchronously with the driving of the
ultrasonic output device 2 or regarding which synchronized
driving is to be forbidden, and setting of driving conditions,
can be performed unless the electric scalpel device 1,
water-supply/suction device 3, and pneumoperitoneum
device 4, which are other medical devices, are already being
operated and driven.

[0090] The actions of the surgery system will be described
in detail with reference to the flowchart shown in FIG. 7. In
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step S1, the medical device regarding which input instruct-
ing operations has been made by an operating switch trans-
mits the driving information of the medical device to be
switched on, to other medical devices. That is, driving
information of the originating medical device is transmitted
from the originating medical device to the receiving medical
device.

[0091] Upon receiving in step S1 the driving information
of the medical device switched on, which is the originating
medical device, in step S2, the other medical device which
is the receiving medical device generates permission data
regarding whether or not driving control has been made by
another input switch before receiving that driving informa-
tion, i.e., regarding whether or not driving information from
the originating medical device can be accepted, which is
returned to the originating medical device.

[0092] In step S3, the originating medical device deter-
mines whether driving information from the originating
medical device has been received at the receiving medical
device, based on the permission data from the receiving
medical device in step S2.

[0093] Inthe event that the determination in step S3 shows
that receiving of driving information of the originating
medical device is permitted by the receiving medical device,
step S4 and succeeding steps are executed. On the other
hand, in the event that the receiving medical device is
determined to be already driven under input instructions of
an operating switch, so that driving under the driving
information from the originating medical device is not
permitted, the driving of the originating medical device is
stopped in step S9.

[0094] In the event that acceptance of the driving infor-
mation of the originating medical device is permitted at the
receiving medical device in step S3, in step S4, the origi-
nating medical device transmits driving information for
synchronized driving and forbidding synchronized driving,
to the receiving medical device. In step S35, the receiving
medical device receives the driving information for synchro-
nized driving and forbidding synchronized driving transmit-
ted from the originating medical device, and returns signals
indicating the reception to the originating medical device.

[0095] Next, in step S6, the originating medical device
determines whether or not the signals received from the
receiving medical device in step S5 are signals indicating
synchronized driving information, and in the event that
determination is made that the synchronized driving infor-
mation has been received, in step S7 the originating medical
device performs continued operation of the receiving medi-
cal device synchronously with the driving of the originating
medical device. Turning on and off of switches is monitor
while the operations are being performed in step S7, the
turning on and off of the switches is consecutively read, and
whether or not to stop the operations with the switch is
distinguished.

[0096] Also, in the event that determination is made in
step S6 by the originating medical device that the signals
indicate that the receiving medical device has not received
the synchronized driving information, abnormal stopping
processing of the originating medical device and the receiv-
ing medical device is performed in step S8, since trouble is
assumed to have occurred at the receiving medical device.
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At this time, the receiving medical device rejecting synchro-
nized driving can be identified by making an abnormal
display on the receiving medical device which has not
received the synchronized driving information.

[0097] As described above, with the surgery system
according to the present invention, multiple types of treat-
ment equipment can be connected to multiple types of
medical devices, wherein treatment equipment operated
according to the content of the treatment are driven with
priority, and settings for synchronized driving or forbidding
synchronized driving with the other medical devices and
treatment equipment are made, so a surgery system which is
easy to operate, readily expandable, and capable of handling
multiple types of treatment equipment, can be provided.

[0098] Next, the surgery system according to another
embodiment of the present invention will be described with
reference to FIG. 8. Note that the portions which are the
same as those shown in FIG. 1 are denoted with the same
reference numerals, and detailed description thereof will be
omitted.

[0099] The surgery system shown in FIG. 8 comprises a
system host 21 in the surgery system described with refer-
ence to FIG. 1 for performing driving control of the medical
devices such as the electric scalpel device 1, ultrasonic
output device 2, water-supply/suction device 3, and pneu-
moperitoneum device 4, via the communication cable 8.

[0100] The system host 21 comprises a microprocessor for
performing driving control of the multiple medical devices
1 through 4, having various control sequences, and a touch
panel which is a setting screen for inputting and setting
various types of driving control instructions and driving
control conditions and so forth as to this microprocessor, and
also displaying the driving control instructions and driving
control conditions.

[0101] That is, settings such as selection of which of the
ultrasonic coagulation incision treatment equipment 9 and
the ultrasonic suction treatment equipment 11 is to supply
electric scalpel output to, setting of the electric scalpel
output intensity, and so forth, are made to the electric scalpel
device 1 from the touch panel. Selection of which of the
ultrasonic coagulation incision treatment equipment 9, ultra-
sonic trocar 10, and the ultrasonic suction treatment equip-
ment 11 the ultrasonic output device 2 is to supply ultrasonic
driving signals to, settings of the amount of ultrasonic
vibrations of the ultrasonic treatment equipment 9 through
11, and so forth, are made to the ultrasonic output device 2.
Settings regarding water-supply/suction operations and the
amount of water-supply/suction are made to the water-
supply/suction device 3. Settings regarding the air supply
and venting, the amount of air supply and venting, and
turning the air supply and venting on and off, is made to the
pneumoperitoneum device 4.

[0102] Based on the conditions set and input from the
touch panel, the microprocessor performs the desired treat-
ment by performing driving control such as synchronously
driving the treatment equipment 9 through 12 via the various
types of medical devices 1 through 4, or forbidding syn-
chronized driving, following a predetermined control
sequence.

[0103] Thus, driving conditions, such as the driving con-
ditions of the various types of medical devices 1 through 4
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and synchronized driving or forbidding synchronized driv-
ing, are set, from the system host 21 via the communication
cable 8, and the desired treatment equipment 9 through 12
is driven by operating the foot switches 5 through 7 under
the set driving conditions, thereby enabling medical treat-
ment.

[0104] Inthe above-described surgery system according to
the present invention, with regard to the driving information
exchanged via the communication cable 8§ between the
various types of medical devices 1 through 4 shown in FIG.
1, or the exchange of driving conditions information via the
communication cable 8 between the various types of medi-
cal devices 1 through 4 and the system host 21 shown in
FIG. 8, electric scalpel output or ultrasonic vibration signals
must be continuously output while the affected portion is
being treated using the ultrasonic coagulation incision treat-
ment equipment 9 for example, under the control of the
electric scalpel device 1 or the ultrasonic output device 2,
1.e., while the foot switch 5 or 6 1s on, and also, the water
supply, suction, air supply, and venting must each be con-
tinuously driven while the water supply switch or suction
switch of the water-supply/suction device 3, or the air supply
switch or venting switch of the pneumoperitoneum device 4
are on.

[0105] Accordingly, reliability of information communi-
cation must be ensured between the medical devices 1
through 4 and between the medical devices 1 through 4 and
the system host 21 over the communication cable 8.

[0106] To this end, the originator of driving information of
the various types of medical devices 1 through 4, or the
system host 21, transmit driving information at predeter-
mined time intervals, ¢.g., once every second. On the other
hand, the receiver of the of driving information of the
various types of medical devices 1 through 4 maintain
driving under the driving information being transmitted at
the constant intervals. In the event that the driving informa-
tion being transmitted at the constant time intervals cannot
be received at one of the receiving medical devices 1
through 4 for a predetermined amount of time, an assump-
tion is made that some sort of trouble has occurred at one of
the medical devices 1 through 4 serving as the driving
information originator or the system host 21, and the driving
operations are stopped.

[0107] Thus, the reliability between the medical devices,
treatment equipment, and system host can be insured for
mutual information communication, and in the event that
trouble occurs, the operations of the various types of medical
devices can be speedily stopped, so as to quickly switch to
a different surgery system.

[0108] The surgery system of the present invention is
advantageous in that multiple medical devices and multiple
pieces of treatment equipment connected to the medical
devices can be used, the medical devices and treatment
equipment optimal for the contents of treatment and treat-
ment method can be selected, and the identification of the
medical devices to be synchronously driven according to the
selected medical devices and treatment equipment and the
medical devices to forbid synchronized driving can be
automatically set, thereby improving the efficiency of sur-

gery.
[0109] Having described the preferred embodiments of the
invention referring to the accompanying drawings, it should
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be understood that the present invention is not limited to
those precise embodiments and various changes and modi-
fication thereof could be made by one skilled in the art
without departing from the spirit or scope of the invention as
defined in the appended claims.

What is claimed is:
1. A surgery system comprising:

a plurality of types of medical devices to which a plurality
of types of treatment equipment are connected, the
plurality of types of medical devices generating and
outputting treatment equipment driving signals corre-
sponding to the connected treatment equipment;

communicating means provided between the plurality of
types of medical devices, for communicating informa-
tion one with another;

driving control information transmission means provided
to each of the plurality of types of medical devices, for
generating driving control information corresponding
to the treatment equipment connected to its own medi-
cal device, and transmitting the driving control infor-
mation to other medical devices via the communication
means;

control information determination reply means provided
to each of the plurality of types of medical devices, for
receiving driving control information transmitted from
other medical devices and making permission/non-
permission determination regarding whether or not
operations can be made in synchronization with other
medical devices, based on the driving control informa-
tion, and also making reply of the permission/non-
permission determination to the originating medical
device via the communication means; and

driving control decision means provided to each of the
plurality of types of medical devices, for deciding the
driving control of the medical device to which it
belongs, based on the synchronization driving permis-
sion/non-permission determination reply from the con-
trol information determination reply means of another
medical device.

2. A surgery system according to claim 1, wherein in the
event of the driving control information transmission means
performing driving control of treatment equipment not
necessitating synchronized operations with other medical
devices, the driving control information transmission means
performs inclusion transmission of synchronized operations
unnecessary information at another medical device, and
wherein the other medical device which has received the
synchronized operations unnecessary information performs
non-permission settings for synchronized operations.

3. A surgery system according to claim 1, wherein the
driving control information transmission means transmits
driving control information to other medical devices via the
communication means at constant intervals, and in the event
that the driving control information transmitted from the
driving control information transmission means of the origi-
nating medical device at constant intervals is not received
within a stipulated time period, the control information
determination reply means of the other medical device stops
driving control of its own medical device.
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4. A surgery system according to claim 3, wherein the
driving control information is switch data indicating that an
operating switch connected to the originating medical device
has been switched on or off.

5. A surgery system comprising:

means for mutually connecting a plurality of types of
medical devices via communication cables;

means for transmitting switch data of one medical device
to other medical devices;

means for receiving switch data at other medical devices;

means for distinguishing permission or non-permission of
switch data of the originating medical device received
by another medical device, and making a reply to the
originating medical device to that effect; and

means for the originator to decide control of its own
device, based on the reply data.
6. A surgery system comprising:

means for mutually connecting a plurality of types of
medical devices via communication cables;

means for distinguishing the types of the plurality of types
of treatment equipment connected to the plurality of
types of medical devices, and deciding the driving
control of each medical device; and

means for deciding permission/non-permission of switch
processing for each medical device, based on the deci-
sion data.

7. A surgery system according to claim 6, wherein the
means for deciding permission/non-permission of switch
processing are means for forbidding a particular switch
while a particular piece of treatment equipment is perform-
ing output.

8. A surgery system according to claim 1, wherein the
plurality of types of medical devices include:

an electric scalpel device for supplying high-frequency
electric current to treatment equipment;

an ultrasonic output device for supplying ultrasonic driv-
ing signals to the treatment equipment,

a water-supply/suction device for supplying cleaning
water and the like to the treatment equipment and
suctioning water therefrom; and

a pneumoperitoneum device for supplying air to the
treatment equipment and venting air therefrom.
9. A surgery system according to claim 8, the electric
scalpel device comprising:

output means for generating and outputting high-fre-
quency electric current corresponding to the treatment
equipment connected thereto;

treatment equipment determining means for determining
the connection and type of treatment equipment con-
nected;

switch detection means for detecting an operating switch
for the connected treatment equipment being switched
on,

control means for performing driving control of the output
means based on
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the determination results of the connection and type of
the treatment equipment made by the treatment
equipment determining means, and

detection of a switch being switched on by the switch
detection means; and

communication means for sending driving control infor-
mation of the electric scalpel device and synchronized
driving information with the electric scalpel device to
other medical devices, and also receiving driving con-
trol information and synchronized driving information
from other medical devices, under the control of the
control means.

10. A surgery system according to claim 8, the ultrasonic
output device comprising:

output means for outputting ultrasonic driving signals
corresponding to the treatment equipment connected
thereto;

treatment equipment determining means for determining
the connection and type of treatment equipment con-
nected;

switch detection means for detecting an operating switch
for the connected treatment equipment being switched
on;

control means for performing driving control of the output
means based on

the determination results of the connection and type of
the treatment equipment made by the treatment
equipment determining means, and

detection of a switch being switched on by the switch
detection means; and

communication means for sending driving control infor-
mation of the ultrasonic output device and synchro-
nized driving information with the ultrasonic output
device to other medical devices, and also receiving
driving control information and synchronized driving
information from other medical devices, under the
control of the control means.

11. A surgery system according to claim 8, the water-
supply/suction device comprising:

a water supply pump and a suction pump;

switch detection means for detecting a switch for instruct-
ing driving action of the water supply pump and suction
pump being switched on;

control means for performing driving control of the water
supply pump and suction pump based on the driving
instructions of the water supply pump and suction
pump detected by the switch detection means; and

communication means for sending driving control infor-
mation of the water-supply/suction device to other
medical devices, and also receiving driving control
information and synchronized driving information
from other medical devices, under the control of the
control means.

12. A surgery system according to claim 8, the pneumo-
peritoneum device comprising:



US 2004/0010246 Al Jan. 15, 2004

11
an air supply pump and an air vent pump;, communication means for sending driving control infor-
switch detection means for detecting a switch for instruct- mation 9f the pneumoperlt(.)nf:um d?V.lce to other medl-
ing driving action of the air supply pump and vent cal devices, and also receiving driving control infor-
pump being switched on; mation and synchronized driving information from
control means for performing driving control of the air other medical devices, under the control of the control
supply pump and vent pump based on the driving means.

instructions of the air supply pump and vent pump
detected by the switch detection means; and Bk ok k%
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