EP 1 677 694 B1

Patent Office

s vty (11) EP 1677 694 B1

(1 9) ’ e "llmlm"HH"mll‘lH‘l‘l ”HH"‘H"“ |m”|m|‘|‘|H||H‘|H||‘
Patentamt
0 European

(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) IntCl.:
of the grant of the patent: A61B 17/00 (2006.01)

27.08.2014 Bulletin 2014/35
(86) International application number:

(21) Application number: 04817478.3 PCT/US2004/035933

(22) Date of filing: 28.10.2004 (87) International publication number:
WO 2005/043324 (12.05.2005 Gazette 2005/19)

(54) ELECTROSURGICAL CONTROL SYSTEM
ELEKTROCHIRURGISCHES KONTROLLSYSTEM
SYSTEME DE COMMANDE DE MATERIELS ELECTROCHIRURGICAUX

(84) Designated Contracting States: e ALEXANDER, David, Austin
ATBEBG CHCY CZDE DK EE ES FIFR GB GR Sterrett, AL 35147 (US)
HU IE IT LI LU MC NL PL PT RO SE SI SKTR * HAWN, Mary

Birmingham, Al 35222 (US)
(30) Priority: 28.10.2003 US 514990 P
(74) Representative: Clarke, Geoffrey Howard et al

(43) Date of publication of application: Avidity IP

12.07.2006 Bulletin 2006/28 Kestrel House

Falconry Court

(73) Proprietor: Stryker Corporation Baker’s Lane

Kalamazoo, MI 49002 (US) Epping, Essex CM16 5DQ (GB)
(72) Inventors: (56) References cited:

* EL-GALLEY, Rizk WO-A-94/10931 WO-A-98/06338
Birmingham, AL 35242 (US) US-A- 6 055 458 US-A1- 2001 029 315

US-A1- 2003 050 633

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 677 694 B1 2

Description
BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates generally to elec-
trosurgical devices and, more specifically, to controlling
multiple electrosurgical devices from a single controller.

2. Description of the Related Art

[0002] Laparoscopic surgery is increasingly common.
The principle of laparoscopic surgery is to perform a sur-
gical procedure with small keyhole incisions.. Usually,
two or three such keyhole incisions are made in the ab-
domen for insertion of a telescopic video camera, lapar-
oscopic instruments and electrosurgical devices. Elec-
trosurgical devices are used in both open surgical and
laparoscopic surgical procedures to cut and coagulate
tissue. Various types of electrosurgical devices are
known, including those that use diathermy with either un-
ipolar or bipolar current, and advanced devices such as
harmonic scissors and argon beam and laser devices.
Monopolar and bipolar devices use one or two elec-
trodes, respectively, to deliver electrical energy from a
current source to the surgical site. By varying the voltage,
current, or waveform of the electrical energy delivered
by the electrode, surgeons can cut tissue cleanly, coag-
ulate tissue to stop bleeding, or produce a "blended cut"
that combines these two functions.

[0003] A surgeon may use more than one electrosur-
gical device in a major surgical procedure. The surgeon
operates each device independently of the others, typi-
cally using a foot pedal control connected to the device.
Thus, the surgeon may have at his or her feet several
foot pedal controls, each for operating a different device.
Multiple foot pedal controls on the floor beneath the op-
erating table create the potential for confusion and in-
creased risk of injury when the surgeon looks under the
table to locate the foot pedal control associated with the
particular electrosurgical device he or she intends to use,
thereby losing sight of the surgical field. The potential for
confusion is compounded by the foot pedals of different
devices having different uses or functions. For example,
unipolar electrosurgical devices commonly have two foot
pedals: depressing one pedal causes the device to apply
a high-power signal to the electrode for cutting tissue;
depressing the other pedal causes the device to apply a
lower-power signal to the electrode for coagulating tis-
sue. Bipolar electrosurgical devices most commonly
have only one foot pedal, which, when depressed, caus-
es the device to energize or apply a signal to the elec-
trode, i. e. it turns the power on. (Releasing it de-ener-
gizes the electrode.) Some bipolar devices include a sec-
ond pedal, but the functions of the two pedals of a bipolar
device are different from those of unipolar devices: de-
pressing one pedal causes the bipolar device to, as de-
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scribed above, turn the power on; depressing the other
pedal causes the device to increase the power (propor-
tionately to the amount of time that pedal is depressed).
Thus, there is a risk of injury due to surgeon confusion
arising from the differing functions associated with the
foot pedals.

[0004] Additionally, because the surgeon may operate
multiple electrosurgical devices independently from each
other in a major surgical procedure, there is no system
to evacuate smoke when the devices perform cutting or
coagulation functions. Delay evacuating smoke can
cause difficulty in viewing the surgical field and may ne-
cessitate delay in the surgery while smoke is evacuated
from the surgical field. Further, in the past, surgeons
would have to stop using one electrosurgical device to
insertavacuum and remove any smoke and debris, caus-
ing further delay in the surgical procedure.

[0005] WO98/06338 discloses an integrated surgical
tool system for energizing different powered surgical
handpieces. Internal to each handpiece is a nonvolatile
memory which stores data regarding the operating pa-
rameters of the handpiece. This data includes informa-
tion about the speeds at which any motor internal to the
handpiece should be driven, the maximum current that
should be drawn by the handpiece and the maximum
internal temperature of the handpiece. The handpiece is
plugged into a complementary control console. The con-
trol console reads the data in the internal memory. Based
on the retrieved data and manual control signals, the con-
trol console supplies energization signals to the hand-
piece so as to cause the appropriate actuation of a hand-
piece selected by a user handpiece using a switch.
[0006] Itwould be desirableto provide a control system
for electrosurgical devices operated by foot pedals or
similar controls that alleviates the potential for confusion
and that allows for activation of a smoke evacuation sys-
tem when a surgical function is performed. The present
invention addresses this problem and others in the man-
ner described below.

SUMMARY OF THE INVENTION

[0007] The present invention relates to a control sys-
tem that allows a surgeon or other user to use a central
control, such as a foot control, to operate a plurality of
independent electrosurgical devices, each of which
would otherwise need to be individually controlled by an
associated foot control or other device control.

[0008] The control system includes a device selector
by which a user can select an instrument for use. The
control system also includes a processor system that is
programmed or adapted to respond to user actuation of
the central control by controlling the selected electrosur-
gical device. Because each device may have input re-
quirements or other interface considerations that are dif-
ferent from those of the other devices of the plurality, an
intelligent adapter is provided for each device. Each
adapter is programmed or adapted to communicate in-
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formation relating to the device with which itis associated.
The processor system uses the information communi-
cated by the adapter to properly interface the associated
device with the control system and its central control.
Thus, for example, in exemplary embodiments of the in-
vention, a surgeon can use a central foot control to control
any selected one of a number of electrosurgical devices
connected to the control system that would otherwise
need to be controlled by a corresponding number of in-
dividual foot controls.

[0009] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory only and are not restric-
tive of the scope of the invention, as claimed in claim 1.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The accompanying drawings illustrate one or
more embodiments of the invention and, together with
the written description, serve to explain the principles of
the invention. Wherever possible, the same reference
numbers are used throughout the drawings to refer to
the same or like elements of an embodiment, and where-
in:

Figure 1 illustrates a control system for electrosur-
gical and other devices in accordance with one em-
bodiment of the invention;

Figure 2 is a block diagram of a controller unit of the
system;

Figure 3 illustrates an intelligent adapter of the sys-
tem;

Figure 3A illustrates anintelligent adapter of the sys-
tem for a "smart" electrosurgical device.

Figure 4 is a block diagram of the intelligent adapter;
Figure 5illustrates a remote controller of the system
for selecting devices and related functions;

Figure 6 illustrates the remote controller enclosed in
an anti-static sheath;

Figure 7 is an enlargement of a portion of Fig. 6 and
illustrates the sheath cinched around an electrically
conductive portion of the remote controller cable for
bleeding off static charge;

Figure 8 is similar to Fig. 1, illustrating another em-
bodiment of the invention in which the devices them-
selves have inputs for selecting them; and

Figure 9 illustrates an exemplary screen display pro-
duced by the system;

Figure 10 illustrates another exemplary screen dis-
play produced by the system;

Figure 11 illustrates a further exemplary screen dis-
play produced by the system;

Figure 12 is a flow diagram illustrating a method by
which the illustrated embodiment of the system op-
erates;

Figure 13A is a flow diagram illustrating a portion of
the method;

Figure 13B is a continuation of the flow diagram of
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Fig. 13A;

Figure 13C is a continuation of the flow diagram of
Figs. 13A-B;

Figure 13D is a continuation of the flow diagram of
Figs. 13A-C;

Figure 13E is a continuation of the flow diagram of
Figs. 13A-D; and

Figure 14 illustrates an alternative remote controller.

DETAILED DESCRIPTION

[0011] AsillustratedinFig. 1, an electrosurgical control
system 10 includes a central controller unit 12, a device
selector such as a remote controller 14, a central user
control such as a foot control 16, and a display 18 that
can be either a dedicated display or monitor for the pur-
poses described below or, in some embodiments of the
invention, can be the monitor that displays laparoscopic
video imagery for a surgeon. System 10 is shown in Fig.
1 as, for exemplary purposes, controlling four electrosur-
gical tools or instruments 20, 20°, 20" and 20" via their
associated device control units 21, 21°, 21" and 21", but
in other embodiments can control any suitable number
and type of such instruments. Each of instruments 20,
207, 20" and 20" is controlled by and communicates with
control system 10 via a channel. Thus, in the illustrated
embodiment, control system 10 has a first, second, third
and fourth channel, but in other embodiments can have
more or fewer channels.

[0012] The term "device" or "electrosurgical device" is
used in this patent specification to refer to not just the
instrument (e.g., 20, 20’, 20" and 20") itself, but rather,
if the instrument is usable in combination with a control
unit (e.g., 21, 21, 21" and 21") that may be convention-
ally associated with the instrument, to the combination
of the instrument and its associated control unit. In other
words, an "electrosurgical device" comprises the elec-
trosurgical instrument (e.g., 20, 20, 20" and 20") and its
device control unit (e.g., 21, 21°, 21" and 21", respec-
tively) thatare conventionally intended to be used togeth-
er or sold together commercially as a unitary product.
Thus, it is the instrument and its associated control unit
that are well-known in the art and commercially available
but with which the novel control system 10 of the present
invention can be used in combination as described in this
patent specification. In addition, when an electrosurgical
device is obtained commercially, although not shown in
Fig. 1 for purposes of clarity, an associated foot control
(much like foot control 16) or other device user control
can be connected directly to the associated device con-
trol unit. As known in the art, by depressing the pedals
of such a device user control, the surgeon or other user
can operate the associated one of electrosurgical instru-
ments 20, 20’, 20" and 20™ inthe mannerknowninthe art.
[0013] Electrosurgical instruments 20, 20’, 20" and
20™ and others like them can be of any suitable type
known in the art, including those that use diathermy with
either unipolar or bipolar current (commonly referred to



5 EP 1 677 694 B1 6

simply as unipolar devices and bipolar devices), and ad-
vanced devices such as harmonic scissors and argon
beam and laser devices. The illustrated shapes and other
structural features of instruments 20, 20’, 20" and 20"
as depicted in Fig. 1 are not intended to describe the
instruments specifically but rather are intended only to
convey the general concept that various instruments can
be used. Indeed, it is important to note that the present
invention facilitates the integration of instruments that
may have different functions and other characteristics in
terms of how they respond to their associated device
user controls (not shown) and in terms of the signals pro-
duced by their device user controls that characterize their
operation. For example, instruments 20, 20’ and 20" can
have functions that differ from those of each other as a
result of instrument 20 being, for example, a unipolar
device, while instrument 20’ is, for example, a bipolar
device, and instrument 20" is a harmonic device. In ad-
dition, it may be that, for example, instruments 20 and
20’ have different operating characteristics from each
other because they require signals of different voltages
from each other. The various devices may be produced
by different manufacturers or be different versions or
models of a device. Regardless of any such differences,
control system 10 ensures that any and all of the instru-
ments to which it is connected can be controlled by foot
control 16 or other central user control.

[0014] Control system 10 further includes intelligent
adapters 22, 22°, 22", and 22", each associated with one
of instruments 20, 20’, 20" and 20", respectively. Each
of intelligent adapters 22, 22’, 22" and 22™ includes a
suitable cable and may include an adapter module 23,
23’, 23" and 23", respectively, which comprises an en-
closure for the intelligent electronics described below that
are programmed or adapted to interface foot control 16
with a user-selected one of instruments 20, 20’, 20" and
20™ as described in further detail below. The intelligent
adapters 22,22’, 22", and 22™ include an adapter module
23,23’,23" and 23" when the instrument 20, 20’, 20" and
20™isa"dumb" instrument, i.e. one that has no computer
communication port. When the instrument is a "smart"
instrument i.e. one that has a computer communication
port and intelligent electronics, then the intelligent adapt-
er 22,22, 22", and 22" may include only a cable. Thus,
for example, although absent control system 10, a sur-
geon would have to use four separate foot controls (not
shown), each associated with one of instruments 20, 20’,
20" and 20", by using the novel control system 10’ of the
present invention, the surgeon can select any one of in-
struments 20, 20’, 20" and 20 and use foot control 16
to control it. By making such selections from time to time
as needed during a surgery, the surgeon can readily use
any or all of instruments 20, 20’, 20" and 20™ without
moving from foot control 16 and without diverting his or
her eyes from the surgical field.

[0015] As illustrated in Fig. 2, in an exemplary embod-
iment of the invention, central controller unit 12 includes,
within a suitable electronics enclosure or housing (not
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shown), a processor system having a microcontroller 24
with a central processing unit (CPU) that is programmed
to effect the method steps described below. The pro-
gramming can be stored in suitable read-only memory
(ROM). Suitable random-access memory (RAM) 26 is
also included to enable proper operation of the CPU.
These memories can be integrally formed in microcon-
troller 24 along with the CPU and other portions generally
included in microcontrollers and microprocessors or can
be external to it in other embodiments. The
MC68HC711E20, available from Motorola, is an example
of a suitable microcontroller 24. A system clock 28 is also
included to enable proper operation of microcontroller
24. In view of the description below of the method steps,
persons skilled in the art will be capable of providing suit-
able programming and otherwise configuring and using
central controller unit 12.

[0016] Ports of microcontroller 24 are coupled to in-
put/output (I/O) circuitry 30, as are two programmable
peripheralinterfaces (PPIs) 32 and 34. The 82C55, avail-
able from OKI Semiconductor, is an example of a suitable
PPI. Input/output circuitry 30 interfaces the above-de-
scribed logic with channel connectors 36, 38, 40 and 42,
a foot pedal connector 44, and a remote unit connector
46. Other connectors on or in the enclosure include an
auxiliary data connector 48, to which a computer (not
shown), a display, or other external equipment can be
connected, and an AC power connector 50 through which
central controller unit 12 receives power to operate its
circuitry and, via remote connector 46, the circuitry of
remote controller 14. A power supply circuit 52 distributes
the power to such circuitry.

[0017] A computer connected to auxiliary data connec-
tor 48 can include display 18 (see Fig. 1), although such
a computer is not shown in Figs. 1 and 2 for purposes of
clarity. As noted above, display 18 can be that of such a
computer or can be the very laparoscopic monitor used
in the surgery in which the present invention is used. As
described below in further detail, a surgeon can view the
monitor not only to view the laparoscopy but also to view
information output by central controller unit 12. This in-
formation can be superimposed on the laparoscopic im-
age, located in a corner of display 18 or otherwise located
in a convenient position and manner on display 18. The
requisite laparoscopic equipment, including its monitor
or display, is well-known in the art and not illustrated in
this patent specification for purposes of clarity but is
present in instances in which an embodiment of the in-
vention is used in laparoscopic surgery. Video combiner
circuitry to superimpose information output by central
controller unit 12 over laparoscopic imagery is not show
for purposes of clarity, but suitable circuitry is well-known
and commercially available.

[0018] Input/output circuitry 30 also interfaces the
above-described logic with a number of suitable display
elements, such as light-emitting diodes (LEDs) 54. LEDs
54 can indicate to a user, in addition to system status
and error conditions, such as whether power is on, etc.,
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whether any electrosurgical devices have been connect-
ed to connectors 36,38,40 and 42 and, if so, which one
of them a user may have selected. Such indications are
similar to those described below with regard to remote
controller 14. Input/output circuitry 30 also interfaces the
above-described logic with a device select switch 56 that,
as described in further detail below, a user can use to
select one of the connected electrosurgical devices as
an alternative to using remote controller 14.

[0019] Functionsof PPIs 30 and 32 are indicated below
with regard to Figs. 12 and 13A-E, which illustrate the
method by which central controller unit 12 operates. The
signals to which the relevant method steps relate include,
as indicated in Fig. 2: signals received at port C of PPI
32 from device select switch 56; signals received at port
C of PPI 32 from channel connectors 36, 38, 40 and 42
that indicate whether a device is connected; signals re-
ceived at port C of PPI 32 from foot pedal connector 44
that indicate the state of each foot pedal (i.e., depressed
or not depressed); signals generated at port A of PPI 32
that are provided to electrosurgical devices connected
at connectors 36, 38, 40 and 42; signals received at port
B of PPI 32 that read or "verify" the signal level provided
to electrosurgical devices at connectors 36, 38, 40 and
42; signals generated at port C of PPI 34 that are provided
to LEDs 54; signals generated at port A of PPI 34 that
are provided to relay drive circuits in 1/O circuitry 30 to
enable signals to reach a (selected) electrosurgical de-
vice at connectors 36, 38, 40 and 42; signals received at
port B of PPI 34 that read or "verify" the signal level pro-
vided to the relay drive circuits; signals received at port
B of PPI 34 from connector 44 that indicate whether foot
control 16 is connected; and signals received at port B
of PP1 34 from connector 46 that indicate whether remote
controller 14 is connected.

[0020] As illustrated in further detail in Fig. 3, each in-
telligent adapter (e.g., 22) includes, in addition to a suit-
able length of cable 58, the adapter module (e.g., 23)
that houses the intelligent logic described below, and two
adapter connectors 60 and 62. In preparation for use, a
user can connect adapter connector 60 to any one of
channel connectors 36, 38, 40 and 42, and connect
adapter connector 62 to its associated device control unit
(e.g., 21).

[0021] Alternatively, if a "smart" electrosurgical device
65 is used, the intelligent adapter 22 may not include an
adapter module 23, as illustrated in Fig. 3A. In this em-
bodiment, the electrosurgical device houses the intelli-
gent logic described below.

[0022] As illustrated in Fig. 4, adapter module 23 in-
cludes an embedded microchip conversion circuit 66
(providing "intelligence" in according with its program-
ming) and amemory 68, such as an electrically eraseable
programmable read-only memory (EEPROM), from
which central controller unit 12 can read information re-
lating to the electrosurgical device associated with that
intelligent adapter. Alternatively, if the electrosurgical de-
vice is "smart" the device may include an embedded mi-
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crochip conversion circuit 66 and a memory 68, from
which central controller unit 12 can read information re-
lating to the electrosurgical device associated with that
intelligent adapter. The information can include informa-
tion identifying functions of the electrosurgical device,
such as whether a foot pedal is used for activating a cut-
ting function or a coagulation function, for turning the de-
vice on and off, or for another function. The information
can include information identifying the device type, e.g.,
unipolar, bipolar, harmonic scissors, argon beam, etc.
The information can include information identifying the
manufacturer name and model number or other identify-
ing information that may aid the user. The information
can include information that characterizes the operation
of the device user control (e.g., foot pedal) that is con-
ventionally associated with the electrosurgical device. If
the electrosurgical device is "smart," the information may
also include information regarding the power level and
adjustments thereto, unit diagnostics, and the like. Cen-
tral controller unit 12 can use such information to conform
the signals it provides to the electrosurgical device to the
parameters under which that device conventionally op-
erates, i.e., conventionally would receive from its asso-
ciated device user control if such a device user control
were connected. As indicated in Fig. 3, some of this in-
formation, such as the device type and manufacturer
name and model number can be imprinted on module 23
whereitcan beread by a user. Similarly, such information
can be imprinted on a hanging tag 64 attached to an end
of the cable.

[0023] With further regard to Fig. 4, in the exemplary
embodiment of the invention, conversion circuit 66 con-
verts input control signals received from central controller
unit 12 to emulate the mechanical or solid-state switch
closures of a foot pedal or similar switch-based device
user control. As described below in further detail, memory
68 clocks bits out serially to central controller unit 12 in
response to a clock signal received from central controller
unit 12.

[0024] AsillustratedinFig.5, remote controller 14 func-
tions as a device selector in a manner similar to that in
which switch 56 on the operator panel of central controller
unit 12 functions as a device selector. In other embodi-
ments of the invention, a device selector can be included,
alternatively or in addition, in any other convenient por-
tion of the system. In any embodiment, the device selec-
tor is operable by a surgeon or other user to select one
of the attached electrosurgical devices for use. In the
illustrated embodiment, remote controller 14 includes a
suitable housing or enclosure 70 connectable by a suit-
able length of cable to remote connector 46 (Fig. 2). Re-
mote controller 14 can, for example, be laid on a suitable
surface in the operating room and operated by a nurse
in response to instructions spoken by the surgeon during
the procedure. Remote controller 14 has elements de-
fining a four-channel user interface: a first channel inter-
face 72 with which two buttons 74 and 76 and a label 78
are associated; a second channel interface 80 with which
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two buttons and 82 and 84 and a label 86 are associated;
a third channel interface 88 with which two buttons 90
and 92 and a label 94 are associated; and a fourth chan-
nel interface 96 with which two buttons 98 and 100 and
a label 102 are associated. Remote controller 14 also
includes a Power LED 104, which, when illuminated, in-
dicates remote controller 14 is powered, and a Remote
Online LED 106, which, when illuminated, indicates re-
mote controller 14 is operational. A first channel LED 108
illuminates to indicate that a device has been plugged
into channel connector 36 (Fig. 2) andis online, i.e., ready
to be selected for use. A second channel LED 110 illu-
minates to indicate that a device has been plugged into
channel connector 38 (Fig. 2) and is online. Similarly, a
third channel LED 112illuminates to indicate that a device
has been plugged into channel connector 40 (Fig. 2) and
is online, and a fourth channel LED 114 illuminates to
indicate thata device has been plugged into channel con-
nector 42 (Fig. 2) and is online.

[0025] Remote controller 14 can be operated to not
just select one of the electrosurgical devices for use but
also, at least in the illustrated embodiment of the inven-
tion, at the same time associate each input, e.g., one of
the foot pedals, of foot control 16 or other central user
control with one of the functions of the selected device.
In Fig. 5, the four exemplary devices are: a harmonic
device associated with the first channel (and thus with
first channel interface 72 of remote controller 14), as in-
dicated by the indicia "Harmonic" of label 78; a unipolar
device associated with the second channel (and thus with
second channel interface 80), as indicated by the indicia
"Unipolar" of label 86; a bipolar device associated with
the third channel (and thus with third channel interrface
88), as indicated by the indicia "Bipolar" of label 94; and
an argon laser device associated with the fourth channel
(and thus with fourth channel interface 96), as indicated
by the indicia "Argon" of label 102. In this example, the
harmonic device has two functions, coagulate and cut,
as indicated by the indicia on buttons 74 and 76, respec-
tively. Similarly, the unipolar device has two functions,
coagulate and cut, as indicated by the indicia on buttons
82 and 84, respectively. The bipolar device has the same
two functions, as indicated by the indicia on buttons 90
and 92, as does the argon device, as indicated by the
indicia on buttons 98 and 100.

[0026] By pressing the above-described buttons 74,
76, 82, 84,90, 92, 98 and 100 a nurse or other user can
associate each pedal (or other central user input) of foot
control 16 (or other central user control) with one of the
functions of an electrosurgical device and, by doing so,
select the device for use. The button can illuminate in
response to it being pressed, or there can otherwise be
generated on remote controller 14 or display 18 a suitable
indication that it has been pressed. For example, by
pressing button 74, whichin the illustrated example bears
the indicia "COAG ON/OFF," the nurse or other user can
associate the left pedal of foot control 16 (Fig. 1) with the
coagulation function that is conventionally associated
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with the left pedal of the the device connected to the first
channel. By pressing button 76, which in the illustrated
example bears the indicia "CUT ON/OFF," the nurse or
other user can associate the right pedal of foot control
16 (Fig. 1) with the cutting function that is conventionally
associated with the right pedal of the device connected
to the first channel. As described in further detail below,
after the user has made the device selections in this man-
ner, a surgeon depressing the left pedal of foot control
16 results in the electrosurgical device associated with
the first channel applying the signals to its electrode in
the conventional manner that are intended to coagulate
tissue. Depressing the right pedal of foot control 16 re-
sults in that device applying the signals to its electrode
thatare intended to cut tissue. If the user thereafter wish-
es to select a different electrosurgical device, such as
that associated with the third channel, the user can press
button 92, which in the illustrated example bears the in-
dicia "COAG ON/OFF," to associate the left pedal of foot
control 16 (Fig. 1) with the coagulation function that is
conventionally associated with the left pedal of the the
device connected to the third channel. In response, but-
ton 92 illuminates and button 74 extinguishes to indicate
the change. Similarly, the user can press button 90, which
in the illustrated example bears the indicia "CUT
ON/OFF," to associate the right pedal of foot control 16
(Fig. 1) with the cutting function that is conventionally
associated with the right pedal of the the device connect-
ed to the third channel. In response, button 90 illuminates
and button 76 extinguishes to indicate the change.
[0027] Note that the above-described user interface of
remote controller 14 allows cross-switching. That is, a
user can associate the left pedal (or other central user
input) of foot control 16 (or other central user control) with
one of the functions of a first electrosurgical device and
associate the right pedal (or other central user input) of
foot control 16 (or other central user control) with one of
the functions of a second electrosurgical device. For ex-
ample, it may be desired to use one of the electrical sur-
gical devices for cutting and another one of them for co-
agulation. A user could, for example, press button 82,
which in the illustrated example bears the indicia "COAG
ON/OFF," to associate the left pedal of foot control 16
(Fig. 1) with the coagulation function that is convention-
ally associated with the left pedal of the device connected
to the second channel, and press button 98, which in the
illustrated example bears the indicia "CUT ON/OFF," to
associate the right pedal of foot control 16 with the cutting
function that is conventionally associated with the right
pedal of the device connected to the fourth channel. As
noted above, the two devices can be similar to each other
or can be of different types, have different functions and
be from different manufacturers.

[0028] Labels 78, 86, 94 and 102 are shown in Fig. 5
as printed on or adhered to enclosure 70, but in other
embodiments of the invention (not shown) they can be
dynamic, virtual labels on a display, and thus changeable
automatically in response to the device type that central
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controller 12 detects (by reading the intelligent adapter
information) has been plugged in to channel connectors
36,38,40 and 42 (Fig. 2). In such embodiments, buttons
74, 76, 82, 84, 90, 92, 98 and 100 can also be virtual
buttons displayed on a touch-screen display integrated
into remote controller 14 that are dynamically labeled in
accordance with the functions that central controller 12
detects (by reading the intelligent adapter information)
are associated with the two pedals or other device user
inputs. Also, as noted above, in other embodiments of
the invention, the devices can have functions other than
cutting and coagulating, and there can be any suitable
number of channels for any corresponding number of
devices. Accordingly, the above-described userinterface
of remote controller 14 would have a corresponding
number of buttons or other means for making the asso-
ciations and other selections described above.

[0029] Asillustrated in Figs. 6 and 7, remote controller
14 and a portion of its connecting cable can be covered
with a sterile, bag-like, disposable, transparent plastic
sheath 116 when used (e.g., by a nurse) within the sterile
field of an operating room. Sheath 116 can be made of
or coated with a conductive, i.e., anti-static, material and
cinched around a portion of the cable at ground potential
to bleed static charge to ground, as illustrated in Fig. 7.
[0030] An alternative remote controller 300 is illustrat-
ed in Fig. 14. Remote controller 300 is similar to remote
controller 14, described above, but in this embodiment it
does not have buttons through which an individual pedal
can be associated with a device function. Rather, a user
can only either select or not select each device. For ex-
ample, remote controller 300 has four channels, with de-
vices having been connected to the first, second and third
channels: a harmonic device associated the first channel
and its user interface, as indicated by the indicia "Har-
monic" of a label 302; a bipolar device associated with
the second channel and its user interface, as indicated
by the indicia "Bipolar" of label 304; and a unipolar device
associated with the third channel and its user interface
as indicated by the indicia "Unipolar" of label 306. No
device has been connected to the fourth channel, as in-
dicated by the indicia "-----" of label 308. As with remote
controller 14, labels 302, 304, 306 and 308 can be al-
phanumeric displays that allow the indicia to change dy-
namically with the type of device that is connected. The
first channel user interface has a select button 310, the
second channel user interface has a select button 312,
the third channel user interface has a select button 314,
and the fourth channel user interface has a select button
316.Eachbutton oranLED inthe buttonilluminates when
pressed to indicate the selection of the device connected
to the corresponding channel. Remote controller 300 fur-
ther includes an LED 318 to indicate the presence of
power, a button 320 through which a user can adjust the
intensity of the alphanumeric displays, and a button 322
through which a user can reset remote controller 300 to
a default state.

[0031] In another embodiment of the invention, illus-
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trated in Fig. 8, an electrosurgical tool 118 itself can in-
clude a user interface such as switches 120 and 122 and
LEDs 124 and 126, through which a user can select the
device for use and associate the pedals of foot control
16 with the functions of tool 118. For example, by press-
ing switch 120, the user can select and associate the
cutting function with the left foot pedal, and by pressing
switch 122 the user can select and associate the coag-
ulation function with the right foot pedal. LEDs 124 and
126 illuminate to indicate these selections. Alternatively,
in other embodiments, tool 118 can have only one switch,
which is used to enable operation of the tool in response
to foot control 16. Alternatively, in still other embodi-
ments, switches 120 and 122 can be used instead of foot
control 16 to operate tool 118. The central controller unit
128 of such embodiments otherwise is constructed and
operates in amanner similar to that described above with
regard to Figs. 1 and 2.

[0032] AsillustratedinFigs.9-11, central controller unit
12 (Fig. 1) can cause information useful to the surgeon
or other user to be displayed on display 18 (Fig. 1). The
screen shown in Fig. 9 includes a graphical representa-
tion 130 of a foot control along with alphanumeric labels
"CUT" and "COAG" that indicate, respectively, the left
foot pedal is associated with a cutting function, and the
right foot pedal is associated with a coagulation function.
By viewing such a screen on display 18, the surgeon can
quickly and easily ascertain the functions of each pedal
without looking away from the surgical field. Note that
embodiments of the invention in which the device user
control is something other than a foot control, the screen
can depict it and its device user inputs, however they
may appear. Also note that central controller unit 12 ap-
plies the labels to the pedals or other representations of
device user inputs in response to the functions of the
electrosurgical device that is at that time actually plugged
in and selected for use by the surgeon. That is, central
control unit 12 applies dynamic labels corresponding to
the functions it ascertained by reading the information
from the intelligent adapter associated with the selected
device.

[0033] The screen shown in Fig. 9 further includes an
alphanumeric label or indication 132 that the selected
electrosurgical device is "UNIPOLAR." The screen also
includes some indications 134 that the devices that have
been plugged in ("DEVICES AVAILABLE") are a "BIPO-
LAR" device on thefirst channel ("CH1"), a"HARMONIC"
device on the third channel ("CH3") and a "UNIPOLAR"
device on the fourth channel. The absence of an indica-
tion adjacent the label "CH2" indicates that no device has
been plugged into the second channel. Another indica-
tion shows that the "DEVICE SELECTED" is of "TYPE:
UNIPOLAR," is produced by "MAUFACTURER: VAL-
LEYLAB" and is ValleyLab’s "MODEL: ABC123-X." Still
another indication shows the "SYSTEM STATUS" as
"READY," indicating that the system is operational and
the surgeon can use the selected device.

[0034] The screen shown in Fig. 10 is similar to that in
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Fig. 9 and illustrates that, as described above, the dis-
played information changes as the surgeon selects a dif-
ferent device. The graphical representation 136 indicates
that the surgeon has selected a device having, as indi-
cated by the alphanumeric labels, a left foot pedal asso-
ciated with a "POWER LEVEL" function and a right foot
pedal associated with a power "ON/OFF" function. Indi-
cation 138 indicates that the selected electrosurgical de-
vice is a "BIPOLAR" type. Similarly to Fig. 9, the screen
also includes indications 140 that the devices that have
been plugged in ("DEVICES AVAILABLE") are a "BIPO-
LAR" device on the firstchannel ("CH1"),a"HARMONIC"
device on the third channel ("CH3") and a "UNIPOLAR"
device on the fourth channel. As in Fig. 9, the absence
of an indication adjacent the label "CH2" indicates that
no device has been plugged into the second channel.
Another indication shows that the "DEVICE SELECTED"
is of "TYPE: BIPOLAR," is produced by "MAUFACTUR-
ER: OLYMPUS" and is Olympus’s "MODEL: ABC123-
X." As in Fig. 9, another indication shows the "SYSTEM
STATUS" as "READY." The display may also include at
least one verification status indicator and at least one
verification command button. In this embodiment, the
processor system is programmed or adapted to display
an indication of the device verification status of the se-
lected electrosurgical device.

[0035] In an embodiment of the invention, the control
unitengages a smoke evacuation system upon activation
of an electrosurgical device when the function is a sur-
gicalfunction. The smoke evacuation system may remain
activated for a predetermined period of time. In an em-
bodiment of the invention the smoke evacuation system
comprises a smoke evacuator and aninsufflator. As used
herein, "surgical function" refers to a cutting or coagula-
tion function of the electrosurgical device. As illustrated
in Fig. 10, a bipolar device may have a power level func-
tion as well as a surgical function. The control system
differentiates between the surgical and non-surgical
functions and will activate the smoke evacuation system
when the surgeon selects the surgical function. If the sur-
geon selects the power level function, the control system
will not activate the smoke evacuation system. The con-
trol system may activate the smoke evacuation system
by switch control electrical system or by remote computer
command.

[0036] The screen shown in Fig. 11 is similar to those
in Figs. 9 and 10 and illustrates that status information
can be displayed. For example, the screen includes a
"SYSTEM ERROR" indication, indicating "NO FOOT
CONTROL CONNECTED." As described in further detail
below, central controller unit 12 senses when foot control
16 is connected, and if not connected, can display this
indication in place of a graphical representation of a foot
control to alert the user. Other indications 142 are similar
to those described above with regard to Figs. 9 and 10.
[0037] Note that any other status information or other
information potentially of interest to a user can be dis-
played in addition to or alternatively to the information
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described above, such as an indication that a malfunction
or error has occurred (e.g., a failed self-test).

[0038] Inanembodimentoftheinventionthe processor
system is programmed or adapted to record surgical ac-
tivity, thereby creating recorded information. In an em-
bodiment of the invention, the processor system stores
said recorded information.

[0039] Central controller unit 12 operates under the
control of microcontroller 24, which is programmed to
effect the method steps illustrated in Figs. 12 and 13A-
E. It should be noted that the illustrated programming
relates to an exemplary embodiment of the invention in
which the central user control has a left foot pedal and a
right foot pedal as inputs. Nevertheless, persons skilled
in the art to which the invention relates will readily be
capable of providing programming in other embodi-
ments, in which the central user control is of a type other
than a foot control 16 with two such pedals. Also note
thatin Figs. 13A-E, the term "CUT" (e.g., "CUT PEDAL,"
"CUT SIGNAL," etc.) is used to refer to the left pedal,
and the term "COAG" (e.g., "COAG PEDAL," "COAG
SIGNAL," etc.) is used to refer to the right pedal. This is
done to facilitate understanding by persons skilled in the
art, as a large number of conventional electrosurgical
devices have a device user control comprising two ped-
als, in which the function of the two pedals can vary.
[0040] When a user first turns on the power, microcon-
troller 24 performs some initializations and a self-test at
step 144. The self-test can include any suitable tests of
the type commonly performed to verify proper operation
of a microprocessor-based system, such as a CRC check
of read-only program memory. If errors are detected at
step 146, an error routine is performed at step 148. Al-
though not illustrated in further detail, the error routine
caninclude displaying error indications on display 18 and
any other suitable measures such as disabling operation
of any connected electrosurgical devices. At step 150, a
main control loop routine is entered periodically (e.g.,
every 6.67 ms in the exemplary embodiment) as a result
of areal-time interrupt. As described below, if a user de-
presses or activates a pedal of foot control 16 at any time
during execution of the main control loop, it causes mi-
crocontroller 24 to receive a real-time interrupt and act
upon the pedal activation by causing a signal applied to
the selected device to be adjusted accordingly.

[0041] In the main control loop, at step 152, microcon-
troller 24 checks or senses whether any electrosurgical
device has been connected, i.e., plugged in to one of
channel connectors 36, 38, 40 and 42 (Fig. 2), since last
performing this step. Microcontroller 24 does this by
sensing a signal at channel connectors 36, 38, 40 and
42. When this signal is sensed, and if the electrosurgical
device associated with that intelligent adapter is not al-
ready on-line, microcontroller 24 initiates serial transfer
of data from the intelligent adapter memory 68 (Fig. 4)
into its SPI subsystem port. If no errors were encountered
during the transfer, microcontroller 24 causes the remote
controller 14 and display 18 to display the indications
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described above (e.g., device type, manufacturer, model,
etc.) that identify the electrosurgical device on that chan-
nel.

[0042] At step 154, microcontroller 24 similarly checks
or senses at the SPI port whether any electrosurgical
device has been disconnected since the step was last
performed. If a device has been disconnected during that
time, indications that had been displayed are removed
or extinguished, or it is otherwise indicated to a user that
a device is no longer present on that channel.

[0043] Similarly, atstep 156, microcontroller 24 senses
at its serial communication interface (SCI) subsystem
port whether remote controller 14 has been connected,
i.e., plugged in to connector 46 (Fig. 2) since the step
was last performed. At step 158, microcontrollor 24 sens-
es whether remote controller 14 has been disconnected.
[0044] At step 160, microcontroller 24 senses whether
a user has pressed switch 56 (Fig. 2). Switch 56 can be
a momentary-contact pushbutton or toggle switch that
serves as a secondary means for selecting an electro-
surgical device, the primary means being remote con-
troller 14. Microcontroller 24 responds to each press of
switch 56 by advancing to the next channel. That channel
becomes the selected channel, and the previous channel
is deselected. Indications of the selection and de-selec-
tion are reflected accordingly in remote controller 14 and
display 18.

[0045] At step 162, microcontroller processes any
messages to be displayed on display 18 in response to
the connection, disconnection, selection or de-selection
of a device as described above with regard to the main
control loop.

[0046] If microcontroller 24 receives an interrupt, at
step 164, it initializes general software indicators, such
as timers, counters and other variables, and determines
at step 166 whether there has been afoot pedal activation
by reading via I/O circuitry and PPIs 32 and 34 signals
received from foot pedal connector 44. At step 168, it
verifies that operations are "off," i.e., that control signals
received from connectors 36, 38, 40 and 42 via /O cir-
cuitry 30 and PPIs 32 and 34 have the expected values
and are functioning properly, and returns from the inter-
rupt to the main control loop. If the interrupt was caused
by a foot pedal activation, at step 170, microcontroller 24
disables interrupts and, at step 172, performs a routine
to process the foot pedal command received at the SPI
port, as described in further detail below. Upon returning
from the routine, at step 174, microcontroller re-enables
interrupts and returns from the interrupt to the main con-
trol loop.

[0047] The above-mentioned step 172, in which a foot
control activation is processed, is illustrated in further de-
tail in Figs. 13A-E. At step 176, it is determined whether
a cutting operation is already in progress. Microcontroller
24 can do this by checking whether a flag or other indi-
cator indicates a state in which a foot pedal associated
with a cutting function has already been depressed or
activated. If a cutting operation is not already in progress,
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then at step 178 it is determined whether a coagulation
function is already in progress, i.e., the process is in a
state in which a foot pedal associated with a coagulation
function has already been depressed or activated. If a
coagulation function is not already in progress, then at
step 180 it is determined whether any system errors are
present. Although not specifically described for purposes
of clarity, some of the "verify" steps described below with
regard to Figs. 13B-E can include self-tests such as
checking RAM 26 and internal memory of microcontroller
24 and checking for proper operation of foot control 16.
If any such test indicates an error condition, a flag or
indicator is set. Step 180 checks that indicator. If there
are system errors, then at step 182 microcontroller 24
causes all signals to the electrosurgical device to be in
an "off" state, and returns from the foot control activation
processing routine (i.e., returns from step 172).

[0048] If at step 180 no system errors were detected,
then at step 184 it is determined whether a foot pedal
associated with a cutting function has been depressed.
If a foot pedal associated with a cutting function has not
been depressed, then at step 186 it is determined wheth-
er a foot pedal associated with a coagulation function
has been pressed. If neither foot pedal has been pressed,
microcontroller 24 returns from the foot control activation
processing routine.

[0049] If at step 176 it is determined that a cutting op-
eration is already in progress, then at step 187 microcon-
troller 24 verifies that the foot pedal associated with the
coagulation function has not been pressed, because
such a state could represent a foot control circuit failure
or at least an ambiguous condition. If the foot pedal as-
sociated with the coagulation function has not been
pressed, microcontroller 24 determines at step 188
whether any system errors are present (as described
above with regard to step 180). Ifthere are system errors,
then at step 190 microcontroller 24 causes all signals to
the electrosurgical device relating to the cutting function
to be in an "off" or de-energized state, verifies that the
signals are off; and returns from the foot control activation
processing routine. If there are no system errors, then at
step 192 it is determined whether the foot pedal associ-
ated with the cutting function is still depressed. If it is not
still depressed, then at step 194 microcontroller 24 caus-
es all signals to the electrosurgical device relating to the
cutting function to be in an "off" state, sets a master en-
gage signal ("M_ENGAGE") that enables operation of
the system as a whole to "off" or "0", and returns from
the foot control activation processing routine. If that foot
pedal is still depressed, then at step 196 microcontroller
24 performs some verifications. These can include: ver-
ifying that the master engage signal is asserted (e.g., is
"on" or "1"); verifying that a foot command has been de-
tected; verifying that a device that the software indicates
is (logically) selected is actually (electrically) selected;
verifying that the signals from foot control 16. At step 198,
microcontroller 24 determines whether the verifies were
successful. If the verifies were successful, microcontrol-
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ler 24 returns from the foot control activation processing
routine. If the verifies were not successful, then at step
200 microcontroller 24 notes that result by setting some
system error variables and continues at step 194 as de-
scribed above.

[0050] If atstep 178 itis determined that a coagulation
operation is already in progress, then at step 201 micro-
controller 24 verifies that the foot pedal associated with
the cutting function has not been pressed, because such
a state could represent a foot control circuit failure or at
leastan ambiguous condition. If the foot pedal associated
with the cutting function has not been pressed, then at
step 202 microcontroller 24 determines whether any sys-
tem errors are present (as described above with regard
to steps 180 and 188). If there are system errors, then
at step 204 microcontroller 24 causes all signals to the
electrosurgical device relating to the cutting function to
be in an "off" state, and returns from the foot control ac-
tivation processing routine. If there are no system errors,
then at step 206 it is determined whether the foot pedal
associated with the cutting function is still depressed. If
it is not still depressed, then at step 208 microcontroller
24 causes all signals to the electrosurgical device relating
to the coagulation function to be in an "off" state, sets the
master engage signal to "off" or "0", and returns from the
foot control activation processing routine. If that foot ped-
al is still depressed, then at step 210 microcontroller 24
performs the same verifications as described above with
regard to step 196. At step 212, microcontroller 24 de-
termines whether the verifies were successful. If the ver-
ifies were successful, microcontroller 24 returns from the
foot control activation processing routine. If the verifies
were not successful, then at step 214 microcontroller 24
notes that result by setting some system error variables
and continues at step 208 as described above.

[0051] If at step 184 it is determined that the pedal as-
sociated with the cutting function has been depressed,
microcontroller 24 disables all interrupts at step 216 and
determines at step 217 if the status of the master engage
signal is "off" or "0". If at step 217 it is determined that
the master engage signal is off, then at step 218 micro-
controller 24 causes all signals to the electrosurgical de-
vice relating to the cutting and coagulation functions as
well as the master engage signal to be in an "off" state,
re-enables the interrupts at step 220, and returns from
the foot control activation processing routine. If, however,
atstep 217 itis determined that the master engage signal
is on, then at step 222 it is determined whether the pedal
associated with the coagulation function is "off," i.e., not
depressed. If the pedal is not depressed, then at step
224 the select signal state is verified. At step 226, the
signal to the device that causes the device to perform
the cutting function is asserted or changed to an "on" or
"1" state and verified. At step 228, the master engage
signal is asserted or changed to an "on" or "1" state and
verified.

[0052] At step 230, microcontroller 24 determines
whether the verifies were successful. If the verifies were
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successful, microcontroller 24 returns from the foot con-
trol activation processing routine. If any of the verifies
was not successful, then at step 232 microcontroller 24
disables all signals to the device associated with the cut-
ting and coagulation function as well as the master en-
gage signal and sets system error variables before re-
enabling interrupts at step 234 and returning from the
foot control activation processing routine. If, however, all
verifies were successful, then microcontroller notes that
cutting is the active state by setting appropriate variables
or flags at step 236, re-enables interrupts at step 238,
and returns from the foot control activation processing
routine.

[0053] If atstep 222 itis determined that the pedal as-
sociated with the coagulation function is depressed, i.e.,
not "off," then at step 240 microcontroller 24 sets an alert
indicator that indicates both pedals (cut and coagulation)
are "on" or depressed. At step 242 microcontroller 24
then sets all signals to the device that are associated with
the cutting function to an "off" state and, at step 244,
notes the change in status by setting appropriate varia-
bles or flags before continuing with step 234, where it re-
enables interrupts before returning from the foot control
activation processing routine.

[0054] If atstep 186 itis determined that the pedal as-
sociated with the cutting function has been depressed,
microcontroller 24 disables all interrupts at step 246 and
determines at step 248 if the status of the master engage
signal is "off" or "0". If at step 248 it is determined that
the master engage signal is off, then at step 218 micro-
controller 24 causes all signals to the electrosurgical de-
vice relating to the cutting and coagulation functions as
well as the master engage signal to be in an "off" state,
re-enables the interrupts at step 220, and returns from
the foot control activation processing routine. If, however,
at step 248 itis determined that the master engage signal
is "on"or "1", then at step 254 it is determined whether
the pedal associated with the cutting function is "off," i.e.,
not depressed. If the pedal is not depressed, then at step
256 the select signal control state is verified. At step 258,
the signal to the device that causes the device to perform
the cutting function is asserted or changed to an "on" or
"1" state and verified. At step 260, the master engage
signal is asserted or changed to an "on" or "1" state and
verified.

[0055] At step 262, microcontroller 24 determines
whether the verifies were successful. If the verifies were
successful, microcontroller 24 returns from the foot con-
trol activation processing routine. If any of the verifies
was not successful, then at step 264 microcontroller 24
disables all signals to the device associated with the cut-
ting and coagulation functions as well as the master en-
gage signal, and sets system error variables before re-
enabling interrupts at step 266 and returning from the
foot control activation processing routine. If, however, all
verifies were successful, then microcontroller 24 notes
that cutting is the active state by setting appropriate var-
iables or flags at step 268, re-enables interrupts at step
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270, and returns from the foot control activation process-
ing routine.

[0056] If at step 254 it is determined that the pedal as-
sociated with the coagulation function is depressed, i.e.,
not "off," then at step 272 microcontroller 24 sets an alert
indicator that indicates both pedals (cut and coagulation)
are "on" or depressed. At step 274 microcontroller 24
then sets all signals to the device that are associated with
the cutting function to an "off" state and, at step 276,
notes the change in status by setting appropriate varia-
bles or flags before continuing with step 266, where it re-
enables interrupts before returning from the foot control
activation processing routine.

[0057] As persons skilled in the art to which the inven-
tion relates understand, the above-described method
steps and the software embodying them can be struc-
tured and can flow in various ways other than the exem-
plary structure and flow described above. The software
can be modularized or otherwise structured in any suit-
able manner, with the above-mentioned "routines" and
use of interrupts being only one example.

[0058] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the scope of the
invention. Other embodiments of the invention will be ap-
parent to those skilled in the art from consideration of the
specification and practice of the invention disclosed here-
in.

Claims

1. A control system (10) for controlling a plurality of in-
dependent electrosurgical devices (20, 21) each in-
dependent electrosurgical device (20, 21) compris-
ing an electrosurgical instrument (20) and a device
control unit (21), wherein each of the independent
electrosurgical devices (20, 21) is conventionally
controllable by an associated device user control,
the control system (10) comprising:

a controller unit (12) comprising a microcontrol-
ler (24);

a device selector (14) coupled to the microcon-
troller (24) of the controller unit (12), wherein the
device selector (14) is adapted to select one
electrosurgical device (20, 21) from the plurality
of attached independent electrosurgical devices
(20, 21) ;

a central user control (16) coupled to the micro-
controller (24) of the controller unit (12), wherein
the central user control (16) is configured to con-
trol any associated electrosurgical device (20,
21) of the plurality of independent electrosurgi-
cal devices (20, 21); and

a plurality of intelligent adapters (22), charac-
terised in that each intelligent adaptor (22)
comprises a cable (58) with a first adapter con-
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nector (60) removably connectable to the con-
troller unit (12) and a second adapter connector
(62) removably connectable to a device control
unit of an associated electrosurgical device (20,
21) of the plurality of independent electrosurgi-
caldevices (20,21), eachintelligentadapter (22)
including an adapter module (23) and containing
an embedded microchip conversion circuit (66)
and a memory (68) from which controller unit
(12) can read information relating to the electro-
surgical device (20, 21) associated with that in-
telligent adapter (22); and

wherein the central user control (16) has a plu-
rality of central user inputs for controlling func-
tions of the electrosurgical devices (20, 21),
wherein each function of an electrosurgical de-
vice (20, 21) is associated with one of a plurality
of device user inputs of the associated device
user control; and

the device selector (14)is adapted to selectably
associate each central user input with one of the
functions of a selected electrosurgical device.

The control system claimed in claim 1, wherein the
device selector (14) is disposed separately and re-
motely from the microcontroller (24) of the controller
unit (12).

The control system claimed in claim 2, wherein the
device selector (14) is included in an electrosurgical
device (20, 21).

The control system claimed in claim 2, wherein the
device selector (14) is housed in an enclosure (70)
in communication with the microcontroller (24) of the
controller unit (12).

The control system claimed in claim 3 or 4, wherein
the device selector (14) includes a disposable anti-
static sheath on the enclosure.

The control system claimed in claim 1, wherein

the plurality of central user inputs comprises a left
foot pedal and a right foot pedal; and

wherein the device selector is adapted to selectably
associate the left foot pedal with one of the functions
of a first electrosurgical device and for associating
the right foot pedal with one of the functions of a
second electrosurgical device.

The control system claimed in claim 6, wherein the
functionsinclude a cutfunction and a coagulate func-
tion.

The control system claimed in claim 1, wherein

the device user control conventionally associated
with each electrosurgical device of the plurality of
electrosurgical devices is a foot control; and



10.

1.

12.

13.

14.

15.

16.

21 EP 1 677 694 B1

the central user control (16) is a foot control (16).

The control system claimed in claim 8, wherein

the device user control conventionally associated
with each electrosurgical device of the plurality of
electrosurgical devices has two foot pedals; and
the central user control associated with each elec-
trosurgical device of the plurality of electrosurgical
devices has two foot pedals.

The control system claimed in claim 1, wherein the
communicated information characterizes operation
of the device user control associated with the select-
ed electrosurgical device (20, 21).

The control system claimed in claim 1, further com-
prising a display (18), wherein the microcontroller
(24) of the controller unit (12) is programmed or
adapted to display information communicated by the
particular associated intelligent adapter (22).

The control system claimed in claim 11, wherein in-
formation communicated by the associated intelli-
gent adapter (22) is displayed superimposed upon
laparoscopic video imagery.

The control system claimed in claim 12, wherein the
display (18) is housed separately and remotely from
the controller unit (12).

The control system claimed in claim 11, wherein:

the communicated information identifies a de-
vice type of the selected electrosurgical device
(20, 21), and

the microcontroller (24) of the controller unit (12)
is programmed or adapted to display an indica-
tion of the device type of the user-selected elec-
trosurgical device (20, 21).

The control system claimed in claim 11, wherein:

the communicated information identifies a man-
ufacturer and model of the selected electrosur-
gical device (20, 21), and

the microcontroller (24) of the controller unit 12
is programmed or adapted to display indications
of the manufacturer and model of the user-se-
lected electrosurgical device (20, 21).

The control system claimed in claim 11, wherein:

the communicated information identifies a func-
tion of the selected electrosurgical device (20,
21); and

the microcontroller (24) of the controller unit (12)
is programmed or adapted to display an indica-
tion of the function of the user-selected electro-
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17.

18.

19.

20.

21.

22,

23.

24,

22
surgical device (20, 21).

The control system claimed in claim 16, wherein the
indication of the function of the user-selected elec-
trosurgical device (20, 21) is displayed at least in
part as a graphical depiction of the device user con-
trol conventionally associated with the user-selected
electrosurgical device (20, 21).

The control system claimed in claim 17, wherein the
device user control conventionally associated with
the selected electrosurgical device (20, 21) is a foot
control.

The control system in claim 18, wherein the indica-
tion of the function of the user-selected electrosur-
gical device (20, 21) is displayed as a graphical de-
piction of two foot pedals with textual labels indicat-
ing a function of each foot pedal.

The control system claimed in claim 11, wherein the
communicated information identifies a function of the
user-selected electrosurgical device (20, 21);

the display (18) comprises at least one verification
status indicator and at least one verification com-
mand button;

wherein the microcontroller (24) of the controller unit
(12) is programmed or adapted to display an indica-
tion of the device verification status of the user-se-
lected electrosurgical device (20, 21).

The control system claimed in claim 1, wherein the
device selector (14) includes a display (18), and
wherein the microcontroller (24) of the controller unit
(12)is programmed or adapted to display information
communicated by the associated intelligent adapter
(22).

The control system claimed in claim 21, wherein
the communicated information identifies a device
type of the user-selected electrosurgical device (20,
21); and

the microcontroller (24) of the controller unit (12) is
programmed or adapted to display an indication of
the device type of the user-selected electrosurgical
device (20, 21).

The control system claimed in claim 21, wherein
the communicated information identifies a manufac-
turer and model of the user-selected electrosurgical
device (20, 21), and

the microcontroller (24) of the controller unit (12) is
programmed or adapted to display indications of the
manufacturer and model of the user-selected elec-
trosurgical device (20, 21).

The control system claimed in claim 22, wherein
the communicated information identifies a function
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26.

27.

28.

29.

30.
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of the user-selected electrosurgical device (20, 21);
and

the microcontroller (24) of the controller unit (12) is
programmed or adapted to display an indication of
the function of the user-selected electrosurgical de-
vice (20, 21).

The control system claimed in claim 1, wherein

the communicated information identifies a function
of the user-selected electrosurgical device (20, 21);
and the control unit engages a smoke evacuation
system upon activation of the user-selected electro-
surgical device (20, 21) when said function is a sur-
gical function.

The control system claimed in claim 25, wherein
the smoke evacuation system comprises:

(a) a smoke evacuator, and
(b) an insufflator.

The control system claimed in claim 26, wherein
the smoke evacuation system remains activated for
a predetermined amount of time.

The control system claimed in claim 1 wherein

the microcontroller (24) of the controller unit (12) is
programmed or adapted to record surgical activity,
thereby creating recorded information.

The control system claimed in claim 28 wherein:

the microcontroller (24) of the controller unit (12)
stores the recorded information.

The control system claimed in claim 1, wherein each
second adapter connector (62) of the intelligent
adapters (22) connects to a computer communica-
tion port of a particular electrosurgical device (20,
21).

Patentanspriiche

1.

Steuersystem (10) zum Steuern einer Mehrzahl un-
abhangiger elektrochirurgischer Vorrichtungen (20,
21), wobei jede unabhéangige elektrochirurgische
Vorrichtung (20, 21) ein elektrochirurgisches Instru-
ment (20) und eine Vorrichtungssteuereinheit (21)
umfasst, wobei jede der unabhéngigen elektrochir-
urgischen Vorrichtungen (20, 21) auf konventionelle
Weise steuerbar ist durch eine zugeordnete Vorrich-
tungsbenutzersteuerung, wobei das Steuersystem
(10) folgendes umfasst:

eine Steuereinheit (12), die einen Mikrocontrol-
ler (24) umfasst;
eine Vorrichtungsauswahleinrichtung (14), die
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mit dem Mikrocontroller (24) der Steuereinheit
(12) gekoppelt ist, wobei die Vorrichtungsaus-
wahleinrichtung (14) eine elektrochirurgische
Vorrichtung (20, 21) aus der Mehrzahl ange-
brachter elektrochirurgischer Vorrichtungen
(20, 21) auswahlen kann;

eine zentrale Benutzersteuerung (16), die mit
dem Mikrocontroller (24) der Steuereinheit (12)
gekoppelt ist, wobei die zentrale Benutzersteu-
erung (16) so konfiguriert ist, dass sie jede zu-
geordnete elektrochirurgische Vorrichtung (20,
21) der Mehrzahl unabhéangiger elektrochirurgi-
scher Vorrichtungen (20, 21) steuert; und

eine Mehrzahl intelligenter Adapter (22), da-
durch gekennzeichnet, dass jeder intelligente
Adapter (22) ein Kabel (58) mit einem ersten
Adapterverbinder (60), der entfernbar mit der
Steuereinheit (12) verbunden werden kann, und
mit einem zweiten Adapterverbinder (62) um-
fasst, der entfernbar mit einer Vorrichtungssteu-
ereinheit einer zugeordneten elektrochirurgi-
schen Vorrichtung (20, 21) der Mehrzahl elekt-
rochirurgischer Vorrichtungen (20, 21) verbun-
den werden kann, wobei jeder intelligente Ad-
apter (22) ein Adaptermodul (23) aufweist und
eine eingebettete Mikrochip-Umwandlungs-
schaltung (66) und einen Speicher (68) enthalt,
aus dem die Steuereinheit (12) Informationen in
Bezug auf die elektrochirurgische Vorrichtung
(20, 21) auslesen kann, welche dem intelligen-
ten Adapter (22) zugeordnet ist; und

wobei die zentrale Benutzersteuerung (16) eine
Mehrzahl von zentralen Benutzereingabeein-
heiten zur Steuerung der Funktionen der elekt-
rochirurgischen Vorrichtungen (20, 21) auf-
weist, wobei jede Funktion einer elektrochirur-
gischen Vorrichtung (20, 21) einer Einheit einer
Mehrzahl von Vorrichtungsbenutzereingabe-
einheiten der zugeordneten Vorrichtungsbenut-
zersteuerung zugeordnet ist; und

wobei die Vorrichtungsauswahleinrichtung (14)
jede zentrale Benutzereingabeeinheit selektiv
einer der Funktionen einer ausgewahlten elek-
trochirurgischen Vorrichtung zuordnen kann.

Steuersystem nach Anspruch 1, wobei die Vorrich-
tungsauswahleinrichtung (14) getrennt und entfernt
von dem Mikrocontroller (24) der Steuereinheit (12)
angeordnet ist.

Steuersystem nach Anspruch 2, wobei die Vorrich-
tungsauswahleinrichtung (14) in einer elektrochirur-
gischen Vorrichtung (20, 21) enthalten ist.

Steuersystem nach Anspruch 2, wobei sich die Vor-
richtungsauswahleinrichtung (14) in einer Einfas-
sung (70) in Kommunikation mit dem Mikrocontroller
(24) der Steuereinheit (12) befindet.
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Steuersystem nach Anspruch 3 oder 4, wobei die
Vorrichtungsauswahleinrichtung (14) eine entsorg-
bare antistatische Hille an der Einfassung aufweist.

Steuersystem nach Anspruch 1, wobei

die Mehrzahl von zentralen Benutzereingabeeinhei-
ten ein linkes FuBpedal und ein rechtes Fu3pedal
umfasst; und

wobei die Vorrichtungsauswahleinrichtung das linke
FuBpedal selektiv einer der Funktionen einer ersten
elektrochirurgischen Vorrichtung und das rechte
FuBpedal selektiv einer der Funktionen einer zwei-
ten elektrochirurgischen Vorrichtung zuordnen
kann.

Steuersystem nach Anspruch 6, wobei die Funktio-
nen eine Schnittfunktion und eine Koagulationsfunk-
tion aufweisen.

Steuersystem nach Anspruch 1, wobei

die Vorrichtungsbenutzersteuerung, die auf her-
kémmliche Weise jeder elektrochirurgischen Vor-
richtung der Mehrzahl elektrochirurgischer Vorrich-
tungen zugeordnet ist, eine Fu3steuerung ist; und
wobei

die zentrale Benutzersteuerung (16) eine Fullsteu-
erung (16) ist.

Steuersystem nach Anspruch 8, wobei:

die Vorrichtungsbenutzersteuerung, die aufher-
kdmmliche Weise jeder elektrochirurgischen
Vorrichtung der Mehrzahl elektrochirurgischer
Vorrichtungen zugeordnet ist, zwei FuRpedale
aufweist; und wobei

die zentrale Benutzersteuerung, die jeder elek-
trochirurgischen Vorrichtung der Mehrzahl elek-
trochirurgischer Vorrichtungen zugeordnet ist,
zwei FuBpedale aufweist.

Steuersystem nach Anspruch 1, wobei die kommu-
nizierten Informationen den Betrieb der Vorrich-
tungsbenutzersteuerung kennzeichnen, die der aus-
gewahlten elektrochirurgischen Vorrichtung (20, 21)
zugeordnet ist.

Steuersystem nach Anspruch 1, wobei dieses ferner
eine Anzeige (18) umfasst, wobeider Mikrocontroller
(24) der Steuereinheit (12) so programmiert ist oder
in der Lage ist, dass die von dem jeweils zugeord-
neten intelligenten Adapter (22) kommunizierten In-
formationen angezeigt werden.

Steuersystem nach Anspruch 11, wobei die von dem
jeweils zugeordneten intelligenten Adapter (22)
kommunizierten Informationen tberlagernd auf la-
paroskopischem Videobildmaterial angezeigt wer-
den.
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19.
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Steuersystem nach Anspruch 12, wobei die Anzeige
(18) getrennt und entfernt von der Steuereinheit (12)
untergebracht ist.

Steuersystem nach Anspruch 11, wobei:

die kommunizierten Informationen einen Vor-
richtungstyp der ausgewabhlten elektrochirurgi-
schen Vorrichtung (20, 21) identifizieren; und
der Mikrocontroller (24) der Steuereinheit (12)
so programmiert ist oder in der Lage ist, eine
Indikation des Vorrichtungstyps der durch den
Benutzer ausgewahlten elektrochirurgischen
Vorrichtung (20, 21) anzuzeigen.

Steuersystem nach Anspruch 11, wobei:

die kommunizierten Informationen einen Her-
steller und ein Modell der ausgewahlten elekt-
rochirurgischen Vorrichtung (20, 21) identifizie-
ren; und

der Mikrocontroller (24) der Steuereinheit (12)
so programmiert ist oder in der Lage ist, Indika-
tionen des Herstellers und des Modells der
durch den Benutzer ausgewahlten elektrochir-
urgischen Vorrichtung (20, 21) anzuzeigen.

Steuersystem nach Anspruch 11, wobei:

die kommunizierten Informationen eine Funkti-
on der ausgewahlten elektrochirurgischen Vor-
richtung (20, 21) identifizieren; und

der Mikrocontroller (24) der Steuereinheit (12)
so programmiert ist oder in der Lage ist, eine
Indikation der Funktion der durch den Benutzer
ausgewahlten elektrochirurgischen Vorrichtung
(20, 21) anzuzeigen.

Steuersystem nach Anspruch 16, wobei die Indika-
tion der Funktion der durch den Benutzer ausge-
wahlten elektrochirurgischen Vorrichtung (20, 21)
zumindest teilweise als eine grafische Darstellung
der Vorrichtungsbenutzersteuerung angezeigt wird,
die aufkonventionelle Weise der durch den Benutzer
ausgewahlten elektrochirurgischen Vorrichtung (20,
21) zugeordnet ist.

Steuersystem nach Anspruch 17, wobei die Vorrich-
tungsbenutzersteuerung, die in konventioneller Wei-
se der ausgewahlten elektrochirurgischen Vorrich-
tung (20, 21) zugeordnet ist, eine Fulsteuerung ist.

Steuersystem nach Anspruch 18, wobei die Indika-
tion der Funktion der durch den Benutzer ausge-
wahlten elektrochirurgischen Vorrichtung (20, 21)
als eine grafische Darstellung von zwei FuBpedalen
mit Textbezeichnungen, die eine Funktion jedes
FuBpedals anzeigen, angezeigt wird.
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Steuersystem nach Anspruch 11, wobei die kommu-
nizierten Informationen eine Funktion der durch den
Benutzer ausgewahlten elektrochirurgischen Vor-
richtung (20, 21) identifizieren;

wobei die Anzeige (18) mindestens einen Bestati-
gungsstatusindikator und mindestens eine Bestati-
gungsbefehlstaste umfasst;

wobei der Mikrocontroller (24) der Steuereinheit (12)
so programmiert ist oder in der Lage ist, eine Indi-
kation des Vorrichtungsbestatigungsstatus der
durch den Benutzer ausgewahlten elektrochirurgi-
schen Vorrichtung (20, 21) anzuzeigen.

Steuersystem nach Anspruch 1, wobei die Vorrich-
tungsauswahleinrichtung (14) eine Anzeige (18) auf-
weist, und wobei der Mikrocontroller (24) der Steu-
ereinheit (12) so programmiert ist oder in der Lage
ist, die durch den zugeordneten intelligenten Adap-
ter (22) kommunizierten Informationen anzuzeigen.

Steuersystem nach Anspruch 21, wobei

die kommunizierten Informationen einen Vorrich-
tungstyp der durch den Benutzer ausgewahlten
elektrochirurgischen Vorrichtung (20, 21) identifizie-
ren; und wobei

der Mikrocontroller (24) der Steuereinheit (12) so
programmiert ist oder in der Lage ist, eine Indikation
des Vorrichtungstyps der durch den Benutzer aus-
gewahlten elektrochirurgischen Vorrichtung (20, 21)
anzuzeigen.

Steuersystem nach Anspruch 21, wobei

die kommunizierten Informationen einen Hersteller
und ein Modell der durch den Benutzer ausgewahl-
ten elektrochirurgischen Vorrichtung (20, 21) identi-
fizieren; und

der Mikrocontroller (24) der Steuereinheit (12) so
programmiert ist oder in der Lage ist, Indikationen
des Herstellers und des Modells der durch den Be-
nutzer ausgewahlten elektrochirurgischen Vorrich-
tung (20, 21) anzuzeigen.

Benutzersystem nach Anspruch 22, wobei

die kommunizierten Informationen eine Funktion der
durch den Benutzer ausgewahlten elektrochirurgi-
schen Vorrichtung (20, 21) identifizieren; und

der Mikrocontroller (24) der Steuereinheit (12) so
programmiert ist oder in der Lage ist, eine Indikation
der Funktion der durch den Benutzer ausgewahlten
elektrochirurgischen Vorrichtung (20, 21) anzuzei-
gen.

Benutzersystem nach Anspruch 1, wobei

die kommunizierten Informationen eine Funktion der
durch den Benutzer ausgewahlten elektrochirurgi-
schen Vorrichtung (20, 21) identifizieren; und

die Steuereinheit nach einer Aktivierung der durch
den Benutzer ausgewahlten elektrochirurgischen
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26.

27.

28.

29,

30.
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Vorrichtung (20, 21), wenn es sich bei der genannten
Funktion um eine chirurgische Funktion handelt, ein
Rauchabsaugungssystem einschaltet.
Steuersystem nach Anspruch 25, wobei das
Rauchabsaugungssystem folgendes umfasst:

(a) einen Rauchabsauger, und
(b) einen Insufflator.

Steuersystem nach Anspruch 26, wobei
das Rauchabsaugungssystem Uber einen vorbe-
stimmten Zeitraum hinweg aktiviert bleibt.

Steuersystem nach Anspruch 1, wobei

der Mikrocontroller (24) der Steuereinheit (12) so
programmiert ist oder in der Lage ist, chirurgische
Aktivitdt aufzuzeichnen, wodurch aufgezeichnete In-
formationen erzeugt werden.

Steuersystem nach Anspruch 28, wobei:

der Mikrocontroller (24) der Steuereinheit (12)
die aufgezeichneten Informationen speichert.

Steuersystem nach Anspruch 1, wobei jeder zweite
Adapterverbinder (62) der intelligenten Adapter (22)
mit einem Computer-Kommunikationsanschluss ei-
ner bestimmten elektrochirurgischen Vorrichtung
(20, 21) verbunden werden kann.

Revendications

Systéme de commande (10) pour commander une
pluralité de dispositifs électrochirurgicaux (20, 21)
indépendants, chaque dispositif électrochirurgical
(20, 21) indépendant comprenant un instrument
électrochirurgical (20) et une unité de commande de
dispositif (21), dans lequel chacun des dispositifs
électrochirurgicaux (20, 21) indépendants peut étre
commandé de fagon classique par une commande
d'utilisateur de dispositif associée, le systeme de
commande (10) comprenant :

une unité de commande (12) comprenant un mi-
crocontréleur (24) ;

un sélecteur de dispositif (14) couplé au micro-
contréleur (24) de l'unité de commande (12),
dans lequel le sélecteur de dispositif (14) est
congu pour sélectionner un dispositif électrochi-
rurgical (20, 21) parmi la pluralité de dispositifs
électrochirurgicaux (20, 21) indépendants liés ;
une commande d'utilisateur centrale (16) cou-
plée au microcontréleur (24) de I'unité de com-
mande (12), dans lequel la commande d'utilisa-
teur centrale (16) est congue pour commander
tout dispositif électrochirurgical (20, 21) associé
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de la pluralité de dispositifs électrochirurgicaux
(20, 21) indépendants ; et

une pluralité d’adaptateurs intelligents (22), ca-
ractérisés en ce que chaque adaptateur intel-
ligent (22) comprend un cable (58) comprenant
un premier connecteur d’adaptateur (60) pou-
vant étre connecté de fagcon amovible a l'unité
de commande (12) et un second connecteur
d’adaptateur (62) pouvant étre connecté de fa-
c¢on amovible a une unité de commande de dis-
positif d’'un dispositif électrochirurgical (20, 21)
associé de la pluralité de dispositifs électrochi-
rurgicaux (20, 21) indépendants, chaque adap-
tateur intelligent (22) comprenant un module
adaptateur (23) et contenant un circuit de con-
version a micropuce intégrée (66) et une mé-
moire (68) a partir de laquelle 'unité de com-
mande (12) peut lire les informations relatives
au dispositif électrochirurgical (20, 21) associé
a cet adaptateur intelligent (22) ; et

dans lequel la commande d’utilisateur central
(16) aune pluralité d’entrées d'utilisateur central
pour commander les fonctions des dispositifs
électrochirurgicaux (20, 21), dans lequel chaque
fonction d’'un dispositif électrochirurgical (20,
21) estassociée al’'une d’'une pluralité d’entrées
d'utilisateur de dispositif de la commande d’uti-
lisateur de dispositif associée ; et

le sélecteur de dispositif (14) est congu pour as-
socier de maniére sélective chaque entrée d’uti-
lisateur central a 'une des fonctions d’un dispo-
sitif électrochirurgical sélectionné.

Systeme de commande selon la revendication 1,
danslequelle sélecteur de dispositif (14) est disposé
séparément et a distance du microcontrdleur (24) de
I'unité de commande (12).

Systeme de commande selon la revendication 2,
dans lequel le sélecteur de dispositif (14) est inclus
dans un dispositif électrochirurgical (20, 21).

Systeme de commande selon la revendication 2,
dans lequel le sélecteur de dispositif (14) est logé
dans une enceinte (70) en communication avec le
microcontréleur (24) de l'unité de commande (12).

Systeme de commande selon la revendication 3 ou
4, dans lequel le sélecteur de dispositif (14) com-
prend une gaine antistatique jetable sur I'enceinte.

Systeme de commande selon la revendication 1,
dans lequel :

la pluralité d’entrées d’utilisateur central com-
prend une pédale de pied gauche et une pédale
de pied droit ; et

dans lequel le sélecteur de dispositif est congu
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9.

10.

1.

12.

13.

14.

30

pour associer de maniére sélective la pédale de
pied gauche a I'une des fonctions d’un premier
dispositif électrochirurgical et pour associer la
pédale de pied droit a 'une des fonctions d’un
second dispositif électrochirurgical.

Systéme de commande selon la revendication 6,
dans lequel les fonctions comprennent une fonction
de coupe et d’une fonction de coagulation.

Systéme de commande selon la revendication 1,
dans lequel :

lacommande d'utilisateur de dispositif associée
de maniére classique a chaque dispositif élec-
trochirurgical de la pluralité de dispositifs élec-
trochirurgicaux est une commande a pied ; et
la commande d'utilisateur centrale (16) est une
commande a pied (16).

Systéme de commande selon la revendication 8,
dans lequel :

lacommande d'utilisateur de dispositif associée
de maniére classique a chaque dispositif élec-
trochirurgical de la pluralité de dispositifs élec-
trochirurgicaux a deux pédales ; et

la commande d'utilisateur central associée a
chaque dispositif électrochirurgical de la plura-
lité de dispositifs électrochirurgicaux a deux pé-
dales.

Systéme de commande selon la revendication 1,
dans lequel les informations communiquées carac-
térisent le fonctionnement de la commande d'utilisa-
teur de dispositif associée au dispositif électrochi-
rurgical (20, 21) sélectionné.

Systéme de commande selon la revendication 1,
comprenant en outre un écran (18), dans lequel le
microcontréleur (24) de l'unité de commande (12)
est programmeé ou congu pour afficher des informa-
tions communiquées par 'adaptateur intelligent (22)
associé donné.

Systéme de commande selon la revendication 11,
dans lequel les informations communiquées par
I'adaptateur intelligent (22) associé sont affichées
en surimpression sur 'image vidéo laparoscopique.

Systéme de commande selon la revendication 12,
dans lequel I'affichage (18) est logé séparément et

a distance de I'unité de commande (12).

Systéme de commande selon la revendication 11,
dans lequel :

les informations communiquées identifient un
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type de dispositif du dispositif électrochirurgical
(20, 21) sélectionné, et

le microcontréleur (24) de I'unité de commande
(12) est programmé ou congu pour afficher une
indication du type de dispositif du dispositif élec-
trochirurgical (20, 21) sélectionné par ['utilisa-
teur.

Systeme de commande selon la revendication 11,
dans lequel :

les informations communiquées identifient un
fabricant et un modeéle du dispositif électrochi-
rurgical (20, 21) sélectionné, et

le microcontréleur (24) de I'unité de commande
(12) est programmé ou congu pour afficher les
indications du fabricant et du modéle du dispo-
sitif électrochirurgical (20, 21) sélectionné par
l'utilisateur.

Systeme de commande selon la revendication 11,
dans lequel :

les informations communiquées identifient une
fonction du dispositif électrochirurgical (20, 21)
sélectionné ; et

le microcontréleur (24) de I'unité de commande
(12) est programmé ou congu pour afficher une
indication de la fonction du dispositif électrochi-
rurgical (20, 21) sélectionné par l'utilisateur.

Systeme de commande selon la revendication 16,
dans lequel l'indication de la fonction du dispositif
électrochirurgical (20, 21) sélectionné par I'utilisa-
teur est affichée au moins en partie comme une re-
présentation graphique de la commande d'utilisateur
de dispositif associée de fagon classique au dispo-
sitif électrochirurgical (20, 21) sélectionné par I'utili-
sateur.

Systeme de commande selon la revendication 17,
dans lequel la commande d’utilisateur de dispositif
associée de fagon classique au dispositif électrochi-
rurgical (20, 21) sélectionné est une commande a
pied.

Systeme de commande selon la revendication 18,
dans lequel l'indication de la fonction du dispositif
électrochirurgical (20, 21) sélectionné par I'utilisa-
teur est affichée comme une représentation graphi-
que de deux pédales a pied avec des étiquettes tex-
tuelles qui indiquent une fonction de chaque pédale
a pied.

Systeme de commande selon la revendication 11,
dans lequel les informations communiquées identi-
fient une fonction du dispositif électrochirurgical (20,
21) sélectionné par l'utilisateur ;
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I'affichage (18) comprend au moins un indicateur
d’état de vérification et au moins un bouton de com-
mande de vérification ;

danslequel le microcontréleur (24) de I'unité de com-
mande (12) est programmé ou congu pour afficher
une indication de I'état de vérification de dispositif
du dispositif électrochirurgical (20, 21) sélectionné
par l'utilisateur.

Systéme de commande selon la revendication 1,
dans lequel le sélecteur de dispositif (14) comprend
un affichage (18), et dans lequel le microcontréleur
(24) de I'unité de commande (12) est programmé ou
congu pour afficher des informations communiquées
par I'adaptateur intelligent (22) associé.

Systéme de commande selon la revendication 21,
dans lequel :

les informations communiquées identifient un
type de dispositif du dispositif électrochirurgical
(20, 21) sélectionné par l'utilisateur ; et

le microcontréleur (24) de I'unité de commande
(12) est programmeé ou congu pour afficher une
indication du type de dispositif du dispositif élec-
trochirurgical (20, 21) sélectionné par I'utilisa-
teur.

Systéme de commande selon la revendication 21,
dans lequel :

les informations communiquées identifient un
fabricant et un modeéle du dispositif électrochi-
rurgical (20, 21) sélectionné par I'utilisateur, et
le microcontréleur (24) de I'unité de commande
(12) est programmé ou congu pour afficher les
indications du fabricant et du modeéle du dispo-
sitif électrochirurgical (20, 21) sélectionné par
I'utilisateur.

Systéme de commande selon la revendication 22,
dans lequel :

les informations communiquées identifient une
fonction du dispositif électrochirurgical (20, 21)
sélectionné par l'utilisateur ; et

le microcontréleur (24) de I'unité de commande
(12) est programmeé ou congu pour afficher une
indication de la fonction du dispositif électrochi-
rurgical (20, 21) sélectionné par l'utilisateur.

25. Systeme de commande selon la revendication 1,

dans lequel :

les informations communiquées identifient une
fonction du dispositif électrochirurgical (20, 21)
sélectionné par I'utilisateur ;

et I'unité de commande vient en prise avec un
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systéme d’évacuation de fumée lors de 'activa-
tion du dispositif électrochirurgical (20, 21) sé-
lectionné par I'utilisateur lorsque ladite fonction
est une fonction chirurgicale.

Systeme de commande selon la revendication 25,
dans lequel le systéme d’évacuation de fumée
comprend :

(a) un évacuateur de fumée, et
(b) un insufflateur.

Systeme de commande selon la revendication 26,
dans lequel :

le systéme d’évacuation de fumée reste activé
pendant un laps de temps prédéterminé.

Systeme de commande selon la revendication 1,
dans lequel :

le microcontréleur (24) de I'unité de commande
(12) est programmé ou congu pour enregistrer
I'activité chirurgicale, créant ainsi des informa-
tions enregistrées.

Systeme de commande selon la revendication 28,
dans lequel :

le microcontréleur (24) de I'unité de commande
(12) stocke les informations enregistrées.

Systeme de commande selon la revendication 1,
danslequel chaque second connecteur d’adaptateur
(62) des adaptateurs intelligents (22) se connecte a
un port de communication informatique d’un dispo-
sitif électrochirurgical (20, 21) donné.
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